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Decumaten: Cote SHIPBUILDBRS AND ENGINEERS, ri ce TRLAM, MANCHESTER, — : 
and 72, Cawnon Sranicr, Lonvox, SPREDS up 70 ry MILs § AN HOUR. r Pn ham TRE piows ‘Weter-Tube Boilers. 
STRAM ROLLERS. ROAD LOCOMOTIVES. Teg nh ‘Daavenr. ComDEne SERS, ATR RATERS, MEE od ee Mussrs. YARROW 4 DRRTAKE ce 
STEAM OULTIVATING MACHINERY. Repairs on Pacific Coast|”* ngs or P be codiay iabeot gig of the various 
STEAM WAGONS. TRACTORS. by YARROWS, LOTR, Victoria, Brith SxPROmEA a TRAPS REDUCING VALY ES Eushels, sam Superheaters for British and Foreign 
CHMENT-MAKING MACHINERY. 6030 SHIPBUILDERS, Sur k Rapareans AND eaincun ATER SOFTENING and FILTERING, 5723; YARROW tt. ‘an. Bodeeroun, GLascow, 


A. G. M2ntord, [4 


CULVER STREET WORKS, COLCHESTER. 
Ox ADMIRALTY awp War OrFice Lists. 
ENGINES for Torpedo Boats, Yachts, Launches, 
BOILER FEED PUMPS. 

See Advertisement, page 31, last week. 

PATENT WATBR-TUBE BOILERS, 
AUTOMATIC FEED REGULATORS, 


And Auxiliary Machi: as supplied to the 
‘a ‘Admiralty. 2179 


SB Tron and Steel. Bars. | motors 


PLATES anp SHEBTS. 
Stringer ‘Brothers, 
WHST BROMWICH. 6025 
Seaplane Constructors. 
el eon 
JOHN SAMUEL Bo de < COMPANY, Lrp., 
Shipbuilders and E 


East Gowns, LW. 


oe aa labour. No noise. No dust. rAd 
waa hk. clear of vessel. ey 
5. TRNWENT & rig Se Lap., Nava’ 
Biliter * 


ae and Surveyors, 43, Billiter Bi 
London, B.C. Mags. 


Petter Qi Eremee: 


Manufactured by 
i Lamirep, Engineers, Yeovil. 
Tllustrated Advt. every alternate 


(vraig & Donald, Ltd, Machine 


peony JOHNSTONE, near Glasgow. 
For class of Machine Tools see our sips ge - 
Advertisement every alternate week. 


Gs as Engines, Suction Plante, 
sdvice.—KE. J. DAVIS, M.I, Mech. Great Expert 
Road, Stratford. Telephones: Bast 1350 

ei: Rapidiaing, London 


; Stratford 
. Tel, 1194 
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50, WELLINGTON STREET, GLascow. 
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SPECIALISTS IN 


Drillers & Boring Machinery 
for Engine Works and Boiler Shops. 
DOLPHIN FOUNDRY, LEEDS. 


“°¥ achts, Launches or Barges 


hess, . with Steam, Oil or Petrol 
Machinery supplied Od 3561 
yOurEn 0O., Lev, ,Boap Sracer, PoRTSMOUTH. 


flank Locomotive s|* 
Specification and Workmanship equa! to 


Main Line 
R. & W. HAWTHORN, LESLIE & CO., Lrp., 
EncGrveens, NEWCASTLE-ON-TYNE. 


MULTITUBULAR AND 
(Sochran CROSS-TUBE TYPES. 
Bu ers. 
See page 104, Jan. 4. 


((ranes.—Steam and ‘Electric. 


STBAM NAVVIES, GRAB CRANES, 
SHIPS DECK Ma MACHINERY. 


john H. 5 heaaaiiaatge 


Dock Roap, BIRKENHEAD. 
taibin Gites ob Vaemst ee. 


om The Norman Thompson 
Fgh Co., Ltd. erp. 1900, 


Oowrracrons To THE ADMIRALTY. 
“THE FIRM WHO GAVE THE FLYING BOAT 
TO THE NAVY.” 
ALL BRITISH BUILT. 


4547 

















Works :—Mipp.zror, Boenror, Bxetanp. 
London Office:—Drwar Hovss, 11, Haymarker. 


Telegrams—“ Soaring, Bognor.” Telephones— Bognor 48. 
“Butiflyte, Charles, London.” Gerrard 7385 
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MACHINE BBLTING 
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TOOLS for foc sHitreot BRS & BOILER si FOR 
DAVIS & PRIMROSR, Lowrrep, Lerra,Eprsures. - ; 
Pretts Patent | ifter (%o. Drvizs 
LiMTrep. - leticanitt 
ammers, Presses, furnaces, }- , 
COVENTRY. 610 (\onveying 
Bee, Dorling & Co., Lid., 4 
BRADFORD. : oo 
SS NR nd RES 7 
and PUMPING ENGINES. 1806 By levating 


(\ranes.—Eleetric, Steam, 
F Sr RReCMO Arey HAND, 














MANUFACTURERS OF 
RAILWAY be ry Bc cy | & TRAMWAY 
CARRIAGE & WAGON IRO ‘ORK, also 
CASTSTBEL AXLE Z 6769 


W eladless Steel Tabos 
"heck SAS wn 
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100 


f beens Iron and Steel. 
Edwin Lewis & Sons, Ltd., 
Wolverhampton. 


fee he 
oe and T Jovas, L 


OSWALD 8T., GLASGOW. 
CHAMBERS, BIRMINGHAM; 
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BROAD STREET 
and LONDON OFFICE— 
Winonester Ho Op Broap Srreer, B.C. 
Poe WAREHOUS 161,Urn.TuaMesST Sr.,B.0. 
pee WAREHOUSE—63, Panapise Sr. 
CHESTER WARBHOUSE—X, Deanscare. 
CARDIFF WAREHOUSE—132, Burs Sr. 


BIRMINGHAM WARBHOUSES—Nuse STREET, 
SHEEPSCOTE 10, CoLEsHILL SPreeEr. 
See Advertisenent page 28. 6462 





lants ee) 


for Chemical & Mineral Water Mfrs. & Breweries. 
sg & OaMPBELL, 35 109, Victoria ,St., Londen, 
Telegrams—*'Valorem, London.” 


CO? Frire | lace eg F 
Tux Barvisu Free 


(jrittall. sitielL. 


CHEMICAL ANALYSIS. 


Pnysical Tests. 

Microscopical Examinations. 
Heat Treatment & Pyrometer 
Tests. 

Critical Range Determinations. 


ScaLe or Fares On APPLICATION. 
THE OCRITTALL MANUFACTURING CO., Lrp., 


Chief Metallurgist, H.6. PRIMROSE. 











-j ohn Bellamy Limited, 


MILLWALL, LONDON, RB. 
Guyerat ConsrnvucrionaL BNGiIverRs. 1214 


Boilers,Tanks & Mooring Buoys 


Perrot TANKs, A Recr 
Sriit1a, ™ tecnivean Srex. 
Prems, Hoppers, Specian Work, Rerains oF 
ALL KINDS. 
RAILWAY CARRIAGES, BLECTRIC CARS, &c. 
a Newt Co LS 


Tux Giaseow Roiiine Srock anp Nomad | 
MoraEeRwELu. O4d 


Hed ‘Wrightson & Co. 
LIMITED. 


See Advertisement page 47, Deo. 21. 
GOLD MEDAL-Lrvewtions Bxuipirion-A 


Den 8 Patent Suspended 


WEIGHING MACHINES. 
Ww MPANY, Lrv, 


—H Oranes, Grain &c. 
Seo Illes, Adve. lost wr last week, xin Baratory de 


New Chicago Automatics, 


Three Sizes, Delivery from Stock. 
NEW CAPSTANS, 14 in. through the wire feed. 

















JOHN MACNAB, Many 3rueer, Hypx. 
Tel. No. : 18 Hyde. 


Gteel 


THOMAS SUMMBRSON & SONS, Lrp., 


6102 
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OCLUTHA WORKS, GLASGOW. 
MANUFACTURERS OF 
RAILWAY CARRIAGES AND WAGONS, 


OF EVERY DESCRIPTION. 
RAILWAY IRONWORK, BRIDGES, ROOFING, &0. 


Chief Offices; 129, Trongate, Guaseow. Od 8547 
Registered Offices; 1084, Cannon 8t., London, H.C. 
OCHANTIBRS & “ATSELIBES 


A vgustin : Norman d 
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Yachts and A Boats. 
ibmersible Boa: 


8u 
ORAS Sanne, Petes Se nen. ‘Oca¥ or Oil 
Heating. Diesel Oil Engines. 


(irittall. (jrittall. DARLINGTON. 
6817 An 
eparators R. Heber Radford, Son « Squire, 
RXHAUGT. ee pa BNGINEERING, IRON snp STEBL WORKS 
TU fete obs Cc os: Valuers. 
Prince 8 kK Co., 5 pe uate Bow, “sHEPFIRLD, wa 
PIBLD, 5191 Selegenees “ Radford, Sheffield.” Telephone; 425, 
P & W. MacLellan, Limited, Rubber sett 


Conveyor Belts 


GUTTA PERCHA & RUBBER, LIMITED, 
Canada. 5918 


(Jentrifugals. 


Pott( \assels & Williamson, 


MOTHERWELL, SCOTLAND, 


Toronto - - 





6246 
See half-page Advertisement page 78, Dec, 28° 





Some ManNUFACTURERS 
cnonay RusgaLE £60. Ure, ah erage 
: ewis or ‘, 
[ihe pon oil Railway L TY 
Company, CARDIFF. 6265 
senags Gov, GLasKIOW. ae te so . : 
Iron and Steel 


[[T'ubes and Fittings. 
coneeniie 6145 
The Scottish Tube Co., Ltd., 


ee Pere “24, Mabertaon Steet, Glasgow. 
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FROM 50 TO 600 YARDS PER HOUR, 


D, Writeker, 


1, Union oraexr, 
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[ihe Manchester eek Users’ 
Por the Prevention of a of Steam Boller Bx Explosions ana 
for the nage of Keonom the Application 





pre of Fore- 
MEN ENGINEERS. 
Kstablished 1862. 


i eaten 


Foremen, wenagers, 08 and Bmployers connected 


with the Engin etry. 
MEETINGS are held at the Cannon 
Street Hotel, B.C. 
Membership is Seeretary’ to residents in London 


AMES HARRINGTON, K6 
85, ‘Salisbury Road, Harrow, Piddlesex. 


[ps O.E., 1: Mech. E., B.Sc, 


and oo Basineering Examinations.—Mr. G. P 
KNOWLE Assoc. M. Inst. C.B., F.8. 1, 
M.R.San.L., S PREPARES CANDIDATES personally 
or by correspondence. Hundreds of successes, 
Courses may courmence at any time.—39, Victoria 
St., Westminster, 8.W. 6328 


M.1.C.E. and A.M.LM.E. 


« Tuition, Also Postal Courses in Mechanical 
neering, Aircraft Design and Mathematics.— 
NING ‘ONS, 264, Oxford Road, Manchester. 








TENDERS, 
TO MANUFACTURERS ONLY. 


ET er gpl OF HIS MAJESTY’S 
KS, &., are prepared to receive 


aga’Tendor for the Supply 





THE 


of CONDUIT, &c. 

Forms of Tender, Conditions of Contract, 
and all particulars may be obtained on a plication 
to THE CONTROLLER OF SUPPLIES, H.M. 
Office of Works, &c., Xt Charles Street, West- 
minster, London, 

The Commisstoners. 3 not bind themselves.to 
accept the lowest or any Tender. 

Tenders must be delivered before Kleven a.m. on 
Wednesday, 16th rr yi 1918, addressed to be 
Secretary, H.M. Office of Works, &c., Storey’ 
Gate, London, 8.W. 1, and endorsed “ Tender fe 
Conduit, &c." 

H.M. Office of Works, &c., 


4th January, 1918. 3979 








APPOINTMENTS OPEN. 
CHESHIRE COUNTY COUNCIL. 
EDUCATION COMMITTEE. 


TRAINING COURSES FOR DISABLED 
SAILORS AND SOLDIERS. 
anted, an Instructor as 
soon as possible for a Day-time Course at 
Crewe for Disabled Saiters and Soldiers in Motor 
Tractor Attendants’ and Motor Mechanics” Work. 
The Course may be followed by another similar 
one. Salary of Instructor, £4 per week. 
Applications should be sent to H. D. Srruruers, 
BReq., Kducation Office, Crewe, from whom further 
particulars may be obtained, 
RD. P. WARD, 
Director of Bducation. 
County Education Offices, 
ester. J 94 


OHESHIRE COUNTY COUNCIL. 
RDUCATION COMMITTER. 
TRAINING COURSHS FOR DISABLED 
SAIL BRS. 


ORS AND SOLDI 
WV ante anted, 


an Tostructo: as 
possible for a Day-time Course at 

Northwich for for Diablos Sailors a 

in the Drawi 


Soldiers in work 
Office and Estimating Department 
of an Bugineering Works. 
The Course may be followed by another similar 
one, Salary of Instructor, 84 mo age 
Applications should be sent to A. BE. Tuomas, 
nn Rducation Office, Northwich, from whom 
farther particulars rot wAED, ed, 


D 
Director of Baucation. 


J 915 


GUILDFORD BDUCATION COMMITTEB. 
Acting for the Surrey County Ceuncil. 


GUILDFORD JUNIOR TROHNICAL SCHOOL. 
The Committee invite 
A plications for the Appoint- 
ENT of a Se emer ae shehuatios. 
—. to teach wnat Practical 
7 a Poon. 
inencing vwsey 2160 ye 
Applicants must be light for fo = pp noid Service. 
lication, wi! ae on 
Bethea undersigned not later than 
Wednesday, January }6th, 1918. 
FP. G. SHIRLEY, 
Acting Secretary. 
J 953 
LOUGHBOROUGH TBOHNICAL INSTITUTB. 


Principal—A. SOHOFIELD, B.Sc. (Lond,). 


plications are Invited for | ame 


of HBAD of the CAL 
ENGIN BERING DBPARTMENT, ata 
poo Doce Bw Lat egerare nay 7B ete 


eb 
Candidates pore Ey See chet te 
caster) 9 engineering works 


and 
ex, and torms of 
a 





County Bducation Offices, 
Chester. 








Technical Institute, 
Park Street, Guildford. 





ELECTRIC SUPPLY DEPARTMENT. 
APPOINTMBNT OF JUNIOR SHIFT 
ENGINEER. 


plications are Invited for 
tion of JUNIOR SHIFT ENGI- 
NEER, required at the new temporary station, 
Nechells, to look after the electrical control of the 
station. The appointment will be permanent. 
Applicants must have had a sound mechanical 
and electrical engineering ia er and must have 
had previous eens. in a large extra-high- 
tension three-phase pow! 
The coasmnensing belong war be £130 per annum, 
at the diseretion of the Committee to a 
£200 annum, plus £23 extra per 
annum (if married, during the war. 
Applications (made on forms which can be 
obtained from the Secretary of the Electric Supply 
Department) accompanied by not more than t 
testfmonials as to experience, Y bility and chatacter, 
must reach the unde ed not later than the 
19th January, 1918. erence given to applicants 
ineligible for further military service. 
R. A. CHA! 


‘OUK, 
are Electrical Engineer. 


ae Suppl 
Dae se ——, 
aan 8th. ; K5 


ssistant Manager.—Expe- 
RIENOCED MARINE ENGINEER WANTED 
as Assistant —— 
works. Knowledge of reciprocating and turbine 
machinery to handling 
large number of men. 2 not to exceed 40. Good 
itable man.—Address, 

J 871, Offices of Seormaxatwe. 


A ssistant Ship Manager Re- 
SUEROE by neg ee Ae Applicant | 5 
a bey have Sey ge Admiralty and Mercantile 
accustomed to the control and 

of lerges numbers of men. Age 


lary and prospects pro- 
wality. *: amen: ‘J 872, Offices of 

GINEERING. 
A Big Armament Works have}» 
ACANCY in their. Heat Treatment 

ment. 

*Jepueunts must have technical knowledge of the 
subject, previous works experience, and accustomed 


to supervision of workmen. 
No one employed on Government work will be 


*~ 4 your nearest EMPLOYMENT EX- 
om "Hee mentioning this Journal and J 996. 
Wanted (Male or Female), 

CHEMIST, preferably accustomed to 
metal analysis,- for Midland Engineering Works. 
A live inorganic chemistry student, keen and willin of 
go © and with suitable previous training, wi 

be considered, Ne person already engaged on 
Government work will be appointed.—Apply, giving 
full particulars of ae and ee he 


your nearest 
MENT HXORANGH, ac quoting No. A 4330. J. 809] " 


fi stimator Required 
immed ee by Important firm in South 
Midlands; préferably ne with not less 
than four years’ shop training and sound know- 
ledge of machining methods. No one already on 
caletiee® work will be engaged.—Apply, giving | 
of — a and salar 
sired, 40 your EMPLOYMENT E 
required ntentioning this Journal and J 952. 


orks. Manager & Engineer 

with scientific attainments, also istant, 
REQUIRED, experienced in carbonising coal, re- 
covery of by-products, especially the semi-direct 
method for ammonium sulphate.—Write, with full 
gh ae ore as tosalary required, &c., B, care of 
J eke gy Advt. Agency, 24, Coleman Street, 
London, 8.0, 2 J 983 


Gis 


facturi 

have su 
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r in Jarge repair 























ae Ciomieerenl 
oe for ot gee manu- 
REQUIRED. lice must 
sie te technical qualtcatione Excellent 
tion, and t-war opportunities.— 

87, Offices of ENGINEERING. 





W orks Manager Wanted for 


Blectrical Works, employi Beye! 250 
hands, Mnst have-had good 


facturing experience. Hon for the 
right se ne firm Pay te an at expenting if tat if 
Kadress, vin manufactured at the right price.— | your 


salers vogdirot, £908 Uincs of 3 Deurenne, 
Wanted Works Manager 


aaa ee Works, 
beer ~ a, angereeased 


ts 
ere fr mees: cok onan at lHbeety.— 
& DDISO Victori: 


N, Lrv., a Works, 
Wei Engineer Required, 


accustomed to hea work, ‘era 
Vy press — 














J 998 Drzgt 





Street, 
eligite for military service po 


ngineer uired for Re- 
search work in Gauge gy agen boa 
recision measurement. Mpst be pe ual 
fechnically. eee war tee 
Address, J 988, Offices of rote oy 


Enger, Rene Coe 


nection with glassworks development. “Dnowledge 

of up-to-date gas re ant and toriinees 
would be a recommendation. To a ee maa 
the position offers good prospecis. we, pod giving 


full particu ——, i 
Address, J o18 Oboes 


[2Jectors and ‘Eenek ac 
A large firm of B to specialise | w 
in the production of these is,and the SBER- 
VICES of an EXPERT are REQUIRED. Applica- 
tions are invited from men of first-class ability 
only. who are able to design, test and aiagpsas 

ts quietly. A thorough owledge of the trade 
is essential in regard to types to ~ ame markets, 











&c. Successful applicants would be to 
inspect and supervise testing, viet would not 
necessarily deal with the sctual foundry or 
machining operations. Enquirers have an up-to- 

date works and a world-wide selling organization, 
and an excellent opportunity is afforded for first- 
class ability. No one 7 ployed on Government 
work will be en to your nearest EBM- 
et as oe Appl mentioning this 
Journal and 


Woe i Required (Perma- 


nent), in the Pat bein district, to undertake 
mngoetinn. for the purpose of repairs and keepingin 
first-class condi a large number of water-tube 
boilers. Applicants must have had previous expe- 
rience in suc _- of work, of = _— particulars 
must be given, sta’ ether married or 
y le, and salary requ cape J 978, Offices 
NGINEERING. 


(thief Drau ght tsman Wanted, 
for Controlled vag wee 2 West 1 Wet Riding 
of Yorkshire, pow Le 

mercial Motor Vehicles 


oe a evious hikes experience | (+ 
=e = already on Government 
sti your nearest EM- 
NT BXOHANGH, “quoting No. A 4206, 


rticulars of mee, age 

colary > eapenten. = J 680 
(thief Draughtsman and two 
ASSISTANT DRAUGHTSMEN required. 

= ineering Shop experience ey, for Chief 
desirable for Assistants. Apply by letter with 
alee of testimonials, stating expe: esioa tad es 
required. No we on Government work wil be 


.—App _ nearest ae 
cneege men Boning tits is Journal and 
with 


He4 Draughtsman, 


experience of Automatic Control Gear. 
Must have first-olass ability and manufactu 
experience. No person already on Governmen 
a will be ongeged. ~ Apply, stating age, ex 
rience and oe, expected, to your nearest E 
PLOYMENT BXCHANGHE, mentioning No, A 4. 

















eos -class Draughtsmen 

with eneral experience WANTED by 

in South Yorkshire.—Address, 

ee fall pe cB bee of experience, and sa 

giving 7 (inclusive of War Bonus), J.348, Offices of 

"| ENGINEER ING J 348 

Leading, Firm of Heatin ting 
neers in the Provinces, REQ 

DRAUGHTSMAN for Government work. No 

aE on Government. work will be 

4 ae age, a pane and 

salary regutred, to nearest EMPLOYMENT 

BE, men‘ ing this Feumaas ts and J 923, 

Detail Draughtsman|,,’ 

REQUIRED, in Steam Excavator Depart- 








nearest EM- 
Me thie Journal 
p= as _ General 


ee a ae for 
men festabtibmen polieant. N airendy 
su a . No person 
aS Sen work ee a Snes 
stating age, experience and salary 
. a a cater ndmare RX oes hod 





nearest 
quoting No. A 





Dtaughtsman Wanted for 


and Dra’ Office of « 
South Beer tating have food 
or ta 


Sane to J 902, ote ence 
ceeieioars Wanted 





soft 





= ee “Wssoranana lees 
DRAUGHTSMAN, for elevator and con- 
werk on Government contracts. 

more than ten miles vat 


ii 





ineers (Doagaans and © 


A Dp Rett Bee 
UGHTS with 

by OUCH Ferro-Concrete 
7s ae & PARTN . Lep., 38, 

treet, S —Apply , 
Samer end colin seen Ki 
Wanted, Two Draughtsmen, 
ts Poe or cons sana Gat Gaede, Apply 
[ete etcleyed on Government work wil engage ods is 
on. | ORANG, mute ing this Journal and J 918. : 


Mechine Tools.— Wanted, 


few good Mgrs ne Manehes:er a 
district. State age, wage and nd experience. ‘§ 
Sere on Government work will sh 

Apply to your nearest EMPLOYME 
Cc GE, mentioning this Journal and J 973. 


‘W 2zted, First-class Ded 


SIGNERS and DRAUGHTSMEN 
a work in London. MA ce pomeg 


work agli Staal oy 
EMPLOYM wt ko 


Journal and 











ge é 





for 
men pre 
‘ernment 
mgt your nearest — 
mentioning this © 





M*, iL "anpiek Dyson, 4 
Consulting Engineer, 9, Clifford Street, 7 
, REQUIRES SERVICES of several reinforced 
aeerane DRAUGHTSMEN for War work.—Appli- — 
cations treated in strictest confidence. State saliy — 
required. K 265 


anted, Experienced 

DRAUGHTSMAN, for leading firm of ~ 
Aireraft Engineers in North -London. Previous 
experience in aircraft work not essential. No 
person residing more than ten miles away or alrea. iy 3 
engaged on Government work need apply.— ; 
Address, K 26, Offices of Bv@ingERING. 24 


anted, Experienced and © 

Capa ble Jig and Tool DRAUGHTSMAN, 
preferably with experience me yapaed vehicle maiu- ~ 
facture. London district. Me pie already on 

Government work will be cnange Apply, stating © 
age, salary, and full ef experience, i a 
your nearest EMPLOYMENT EXOHANGE, me 
Gontog No. A 3929. J vee 


Wanted Immediately, a Jigs 


and Tool DESIGNER. Must be a first-— 
class man used to Capstan and Auto tools, Press ~ 
tools, and to be capable of checking tool drawings, 
A permanent position for @ real good pelnsteh nga 
man,’ The work is of # small pon ony ntercha 
able nature. Works situated West London. Only 
those not already upon Government work and” 
residing within a 10 mile radius need Thi, stating 
Offices | 


ex ence, salary, and age.—-Address, 
NGINEERING. 
‘A Press Tool Design er 
aneeeN used to Electrical work of a 
small nature. Ag opening for a palustaking’ 
man of all round experience on high-class work. 
Government controlled factory in West London — 
district. Only those not already on Government 7 
work and residing within a 10 mile radius need 
apply, stating experience, salary and age..—-Adidress, 
J 976, Offices of KNGINEERIN. , 


Foreman Hardener, for’ 
Machine Tool Works, WANTED. Applicant 
must have had first-class experience in case- 
hardening, annealing and heat treatment of 
various carbon steels, also experience with the 
various alloy steels an@ high-speed tool steels. 
Preference will be given to man used to working - 
in conjunction with laboratory and who has soin€ 
metallur, — knowledge. The position is pern a 
nent and affords excellent opportunity to the” 
might man. No person siready on Government 
work will be engaged gs ply, giving full pare 
ticulars of age, ex uired, te 
your nearest BM ious thd, EXC ANG RE, =— 
tioning No. A 4350. Je 


ube Maker (Foreman}l 

WANTED (Scotland), with good, all-round” 

ical experience in the manufacture of Weld-— 

ees Steel Tubes. Must be good timekeeper, reliable” 

ome strict disciplinarian. Permaneacy and pros 
te for the right. man, No person already 

vernment work will be engaged —Apply, stat mm 
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detailed experience, owt ex ed 
r nearest K KMPLOYMENT BXC ANGE. nee 


ning No. 
Weed, by Old: “established 
tn Saidfons, at presen Sse 
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THE ARRANGEMENT OF MACHINE 
SHOPS.—No. XXIII. 


By JosEepH Horner. 


Sunpry matters that are associated with this 
subject, but which do not call for extended treat- 
ment, will occupy this and the concluding article 
of this series. 

The safeguarding of transmission elements, and 
of some rotating parts of machine tools has become 
imperative since the responsibility of making 
compensation for accidents has been imposed on 
employers, and factory inspection has become 
increasingly insistent. Safeguards were almost 
wholly ignored in the period of the writer’s youth 
and some bad mutilations and many narrow escapes 
resulted. One shudders now when remembering 
the risks that were so lightly taken among moving 
belts, shafts and gears, and of rotating pieces of 
work—all entirely without protection. One did 
not vividly realise then the lurking dangers that the 
more nervy present generation take suitable 
precautions to checkmate. It almost appears now, 
if comparison is made with the past, as though a 
man must be wilfully careless to court accident. 
Cases occur in which these are clearly traceable to 
absolute neglect of precautions, and rules and 
regulations, often only to save a few moments of 
delay, or a little trouble. Precautionary fittings 
have been provided, but the operator for whose 
safety they have been designed neglects to avail 
himself of them, and sometimes pays the penalty 
in his person. 

The safeguards which are provided concern the 
mechanism of power transmission, and that of the 
machines. Manufacturers frequently now include 
these safeguards in their constructions as far as that 
is practicable, but this still leaves some margin 
which must be arranged in the shops. 

One of the disadvantages of shafting and belt 
transmission is the danger that arises from the 
rapidly-moving parts. Clothes have been caught, 
arms torn off, and bodies whirled round and beaten 
to pulp. Every element in the transmission 
appears to lay in wait for a victim. The shafting, 
the belts, the pulleys, the couplings, set screws, 
keys ; the work of belt shifting, of oiling, of cleaning, 
and so on. Associated with each element are safe- 
guards that are adopted in greater or less degrees 
in all machine shops. These, and the protections 
that are fitted to the typical groups of machine 
tools, may be noticed with brevity. 

Line, and countershafting is usually located so 
high up that it is not a source of danger to the men 
on the floor, and it is therefore unguarded. If, as 
occasionally happens, it is located low down, it 
should either be shut off with railings, or enclosed 
in sheet-iron tubing. The pulleys must be enclosed 
with wire guards brought round the part where the 
belt makes contact. These unusual cases apart, 
the shafting has to be reached with ladders. The 
risks then only affect the men who have charge of it, 
and whose duties consist in keeping it clean, the 
bearings lubricated, and the belts in order, and who 
will ship and unship them. The speed changes of 
the countershaft belting to the machines is in 
charge of the machine attendants. 

In these rapidly-rotating shafts, with their varied 
fittings, danger lurks. Pulleys, couplings, clutches, 
collars, are each liable to catch loose ‘clothing ; 
belts must often be slipped on revolving pulleys. 
A deft man with his arms bare will accomplish this 
with little risk by giving the belt a quick lead, 
leaving the pulleys to do the rest. But it is becoming 
more common to employ a mechanical shipper, 
of which several are in use. The difficulty of 
putting on belts increases with their width and 
thickness, with corresponding stiffness and weight, 
so that with these the need for some form of 
mechanical shipper increases. 

Another risk arises, when belts which are 
temporarily thrown off machines, as happens during 
lengthy periods of idleness due to shortage of work, 
or while repairs are proceeding, are left suspended 
on their shafts. This is not good for the belts, 
and it entails some slight risk to a man who catches 
hold of such a belt since it may hitch in some 
projection—a key, or a bolt—and wind around 
the shaft. These risks are intensified by the high 





speeds at which line shafting is now run—twice that 
of earlier periods. To keep the belts clear off their 
shafts when idle, perches should be fitted adjacent 
to the pulleys, consisting of rods attached to the 
bracket of an adjacent bearing. 

The old couplings invariably had projecting bolt- 
heads, and the collars, projecting set screws. 
Neither were necessary, and now, though each is 
too often retained, the protected designs are more 
commonly employed. In these the bolt-heads and 
nuts are sunk into recesses, the nuts being tightened 
with a box spanner. Or, if they are left projecting, 
the coupling is formed with protecting flanges, 
which stand out beyond the bolt-heads and nuts. 
Set screws in collars are sunk into recesses, and 
turned with box spanners. The heads of keys used 
for fastening pulleys to shafts may be enclosed by 
cup-like guards fitted over the shaft, or over the 
pulley boss. Belts transmitting power to machines 
are guarded when otherwise they would be an 
element of danger. It is done in ordinary planer 
drives, where the pulley bearings are low down, 
being supported on the floor ; in those drilling and 
other machines where the countershaft with its fast 
and loose pulleys has its bearings on the floor, or 
in the base of the machine. These are then either 
protected with wire guards, or are boxed in with 
wood. 

The safeguards which are provided for the 
machine tools themselves manifest more numerous 
variations than do those of the transmission elements. 
Some are common to machines in general—to belts, 
gears and chains—others concern particular groups 
of machines, such as dust-exhausting systems for dry 
grinders, safety mountings for grinding wheels in 
the form of guards, fixed or adjustable, safeguards 
to the fingers in power presses, &c. 

The enclosure of gears occupies a most important 
place in a very large number of cases now. Machine 
fraraings are built in which the gears are enclosed 
in light guards, or in casings of cast-iron. The 
whole, or some portions of these, are removable, or 
provision is made for lubrication without any 
dismantling of covers. Speed and feed-gear boxes 
must be enclosed wholly, for the purpose of lubrica- 
tion, and to confine the flying oil, the bottom 
portion forming a permanent reservoir. Except 
for refilling, cleaning, or repair, these boxes are not 
uncovered. Sets of removable change gears can 
have only a temporary guard, which is either of 
wire or sheet iron, with some provision for ready 
removal and replacement. While it is desirable 
to enclose gears wholly, when this is not practicable 
then the inward-running or meshing side is that 
which should be protected, since that is the side 
where fingers or clothing would be drawn in. But 
it is desirable to enclose the entire ends of the teeth 
which are liable to catch clothing. This is of even 
more importance when gears are reversed at 
intervals. Similar precautions are necessary with 
the sprocket wheels. The guards used are similar, 
the conditions being alike. 

Milling cutters are a source of danger to the 
fingers, which can be readily drawn in, and mutilated. 
Only in recent years have covering guards been 
fitted to these. Flying chips from the lathe, 
especially those from brass, being hot, are painful if 
they strike the eyeball. The services of the amateur 
eye-doctor are in occasional request from this cause. 
A sheet of paper or of card set up in front of the 
tool protects the latheman. An improvement on 
this is a sheet of glass, which arrests chips without 
interfering with vision. 

Danger from reciprocating parts of machines is 
ever present. A man’s arm may be caught between 
the moving table of a planing machine, and the 
cross-girts of the bed. This is preventable by 
covering over the open areas of the bed with sheet 
iron. If the gears and shafts require attention 
the table should be stopped. A more common 
danger is that of passing men being trapped by long 
pieces of work on the moving table in a restricted 
space. A temporary warning board, or an impro- 
vised railing, will prevent this danger. Some move- 
ments cannot be projected. A slotting machine 
attendant who stooped suddenly over work on the 
table, and did not move back quickly enough, had his 
head crushed by the descending ram. The grinders, 
more prominently than most machine tools, are 


subjects of safety provisions. From the mounting 
of the wheels to the exhaustion of dust, they 
embody devices to protect the operators from the 
dangers of flying fragments, and the insanitary 
effects of dry dust. Wood-working machinery, 
power presses, and cotton-spinning machinery teem 
with safety provisions, which rival those in the 
engineers’ machine shop, but do not come within 
the scope of this series. Many resemble those of the 
machine shop, but others are of a different character, 
such as guards for the saws, guards for planer 
knives, and cutter blocks, safety fingers for power 
presses, all very interesting, many highly ingenious, 
but lying outside this present subject. Many of 
these will be found described in back volumes of 
ENGINEERING. 

Another matter which may have some considera- 
tion is the necessary association that exists between 
the arrangement of the heavy machine tools, and 
their permanent foundations. For this reason it 
is desirable that these tools should be located, so 
that no future growth or change shall be likely to 
entail their re-arrangement. This does not much 
affect the smaller machines, which are bolted to the 
floors, and alterations in countershafting are not 
nearly so expensive as the making of new founda- 
tions is. It is difficult to utilise an existing 
foundation for a new machine of another size, 
or kind, because the bolts are fixed permanently 
in the concrete. Formerly, when brick foundations 
were common, they could be broken up and re-made, 
but a solid, jointless mass of concrete is too stubborn 
to be dealt with. 

In the preparation of foundations, two general 
methods are in use suited to different conditions. 
In shallow holes in stiff soil, no support is required for 
the sides. In loose soil, any holes, whether they 
are shallow or deep, must, during excavation, have 
their sides shored with timbers, and the concrete is 
filled into a framing of timber which will be removed 
after the concrete has set. The following is a brief 
statement of the methods that are adopted in 
making machine foundations. 

In a loose soil, the area of the base may have 
to be broadened beyond that which is actually 
necessary to receive the hold-down bolts of the 
machine. The foundation of a machine which is 
subjected to severe vibration stresses requires to be 
more massive than one in which this condition is not 
present. The resistance of different soils is a 
measure of their bearing capacities. These are all 
known, and tabulated in books of reference. The 
weight of the foundation is included, with that of 
the machine, when estimating the bearing pressure. 
When the data are determined, the hole is dug of 
suitable size to receive either the concrete direct, 
or the wooden frame, made smaller than the hole, 
and having props between the frame and the hole, 
When an excavation is made in soil still enough 
to be self-supporting, the concrete is thrown into it 
direct without timbering. 

Provision has to be made for the correct location 
of the hold-down bolts. This is done with a templet 
of wood, about } in. thick, with a diagonal brace 
to maintain its rectangular shape, and holes are 
bored through it with a centre bit at the centres 
of the bolts, as measured from the machine base, 
or supplied by the manufacturers in advance. The 
templet is laid upon the floor, or it is su 
on a frame set in the excavation, the latter being 
employed when the level of the concrete has to 
stand above the level of the floor. The bolts are 
passed through the holes in the templet, and remain 
there during the filling in. Identical methods are 
adopted when the foundation bolts of engines and 
of cranes are put in. / 

Foundation bolts are usually several feet in length, 
and of ample area. Those with jagged ends let into 
stone are not suitable. The, pull is taken against 
broad washers, embedded in the concrete. The 
lower ends of the bolts are made of square section, 
enlarged to compensate for the weakening of a 
cottar hole punched to receive a cottar to pull 
against the washer when the nut at the top end is 
tightened. The nut is put on the end of its bolt 
after its insertion in its hole in the templet, and 
thus supports the bolt during the filling-in of the 
concrete. 





It is not usual to fill the concrete all the way up 
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round the bolt, but to leave the greater part of the 
length of the shank above the washer, with freedom 
of movement. The object of this is to allow some- 
thing for incorrect centering, and so permit of 
adjustment of the bolts to the holes. This freedom 
is ensured by enclosing the bolt in a square tube of 
wood, or in a piece of iron tube, and ramming the 
concrete around that. 

Sometimes, instead of using. single washers of 
cast-iron, one to each bolt, a length of rail or of 
angle iron is used for two contiguous bolts. Any 
suitable scrap may be employed, since the washers 
are buried permanently. 

When the sides of an excavation need shoring-up, 
the framing or “form” is made of stout deals 
between which and the pit the props are inserted. 
The interior of the frame is filled with concrete, 
and after it is set the bolt templet and frame are 
- removed, and the space round the sides is filled in 
with grouting, or tamped with sand. 

A suitable concrete is made of one part of Portland 
cement, two parts of sharp sand, and five parts of 
broken stone or coarse gravel. The cement and 
sand are mixed dry, the stone is added, and water in 
moderation. It should be mixed just before use, 
and put down in layers of a few inches in thickness, 
and well punned. It must remain undisturbed for 
about a week before the machine is loaded on it. 
The final layer of concrete—the “rendering ’’—is 
made without the broken stone or “ aggregate,” 
and consists of about equal parts of sand and 
cement. This being fine, is impervious to water. 
It is added after the main body of the concrete has 
set, and is strickled off level with a straightedge. 

A grillage foundation may be employed for heavy 
machines. Any odd lengths of rails or rolled 
sections can be laid down in the bottom of the 
excavation, and the concrete rammed around and 
over them. The depth of concrete can be reduced, 
because of the reinforcement afforded by the crossing 
bars. 


The ventilation, and warming of machine shops 
are matters concerning which views and practice are 
changing for the better. The subject is one that 
should be left in the hands of experts, because 
every individual shop and building is characterised 
by aspects and conditions of its own. At extremes 
there is hardly anything in common between a 
lofty, single-floor building, clear from floor to roof, 
with men and machines sparsely scattered, and the 
storied shops with comparatively low ceilings, with 
several floors rather crowded with small machines 
and men, or with fitters and assemblers in close 
proximity. The air will be very much less con- 
taminated in the first than in the second, and will, 
therefore, require to be changed less often. But 
the first shop will be colder in winter than the 
second, in consequence of its larger area of walls 
exposed to the influence of the outside temperature. 

In England, where the climate has a more equable 
temperature than that of the United States and 
Canada, the practice is common of providing for 
ventilation, and for heating by methods that are 
distinct and unrelated. This is a legacy from a 
period when provision for ventilation had not 
entered into the calculations of those who designed 
the building and the laying out of shops. All 
ventilation was, as it often is now, accomplished 
by the regulation afforded by the opening of 
windows, while heating was an afterthought. Many 
of the. older shops were never heated at all. An 
early and a crude method was the utilisation of 
waste steam, the pipes for which were laid under- 
neath benches round the walls, the condensed 
steam being returned to the boilers, In this system 
the shops do not begin to warm, up until after 
breakfast. The first part of the day before break- 
fast is the coldest, and the discomfort of it interferes 
with efficient work. From this objection the hot- 
water system is free. 

Two systems of heating by hot water are in use, 
the high and the low pressure, the latter being that 
suitable for workshops, the pipes ranging from 
3 in. to 4 in. in diameter. A slow combustion 
stove and boiler are located in the basement, and 
a tank is placed in the highest part of the system. 
Supply and return pipes connect the two. The 
circulation is produced by the difference in the 
temperature of the ascending and descending 





columns of water. The latter having been cooled 
during its circulation through the building, is 
heavier than the ascending column, and descending 
by gravity compels the hotter water to rise. The 
farther the supply is carried in reason, the more 
pronounced is the circulation, because of the cooling 
effect of distance. The water leaves the boiler at 
212 deg., and may return at 110 deg. The system 
is well adapted to storied buildings. The pipes 
pass from floor to floor, and round the shops under- 
neath benches. If the areas are large, radiators 
are fixed at selected distances. The shops are warm 
when work begins in the morning, because the stove 
has been banked up for the night. Temperature 
can be regulated approximately by banking up, 
or stoking harder. 

This system is not suitable for warming the 
mammoth factory buildings of the present day. 
Neither does it afford a vehicle for ventilation, nor 
for cooling the air in summer. These can be effected 
by means of electric fans in windows and walls, but 
they lack flexibility and precision in operation. For 
these reasons the combined fan, heater, and duct 
system is better suited for any class of building, 
to any conditions, crowded or otherwise, and 
adaptable to extremes of winter cold and summer 
heat. It is flexible and efficient if each shop is 
taken individually, and the installation is co- 
related to the existing conditions. The plenum 
or pressure system is adopted, and the air is warmed 
by passing between heating pipes, through which 
a current of steam is passing. Both ventilation and 
heating are thus under complete control. 

It is not necessary to instal artificial ventilating 
plant in the large ground floor shops, that have 
clear unobstructed spaces between the floor and 
the lofty roof. The ventilators in the ridge roof, 
the large end doors, open during much of the time, 
the upper sashes of windows, the incessant move- 
ments of travelling cranes, the small number of 
men relatively to the immense areas, render ventila- 
tion for the purpose of purifying the air unnecessary. 
Yet in the hot weather it is desirable to have such a 
system for cooling, although rotary electric fans 
high up in the walls provide a useful substitute. 
But such shops are cold in winter, and require 
a heating apparatus, and therefore the method of 
combining heating with ventilation in one system 
has much to recommend it, and it is growing. 

In the storied shops the combination is even more 
desirable. These become very hot and stuffy in the 
summer. Too free admission of air produces 
draughts. The combined system is as adaptable 
to one class of shop as to another. The elements 
are the same, only the details are worked out 
suitably for individual conditions. 

In this system the selection of the fan is a matter | 
of primal importance. It has to propel the required | 
volume of air to the farthest portions of the building 
with the lowest sacrifice of efficiency, such as would 
result from a fan too small, or driven at too high 
a speed, or without correct allowances for the | 
friction of the air in pipes, bends, and ducts. It 
must supply the air with the frequency required in 
buildings of different kinds, more often in shops 
where the air is rapidly contaminated than in those | 
where it isnot. The selection is made, as in furnace | 
fans, of a large wheel rotating at a moderate speed 
rather than of a small one at a high rate. The 
argument for a large fan from the point of view of 
power to drive it varies in the ratio of the cube of 
the speed, though the volume of air delivered 
varies as the speed, and the pressure varies as the 
square of the number of revolutions. 

When heating is combined with ventilation, as 
is the case in this system, the air is either forced, 
or is drawn by the fan through a battery of pipes— 
the heater—warmed with live, or exhaust steam. 
This is the plenum or pressure system of air supply, 
which is adopted in preference to the vacuum 
method. The velocity of the pure air supply where 
it is forced into the shops must be low—not sufficient 
to produce a perceptible current or a draught, yet 
it must be strong enough to displace the con- 
taminated air and send it out through windows, | 
doorways, louvres, or ventilating flues. This system | 
has the merit of checking any influx of cold air | 
through these openings, or through cracks and 
joints. If any leakage exists it is that of warmed | 








air outwards. When ventilating flues are included 
they are made of slightly less area than the heating 
flues are, in order that the warmed air shall not 
escape prematurely, before. it has been diffused 
through the building. 

Having thus stated the character of the system 
employed, the details of these installations will be 
illustrated in another article. 





THE COST OF WORKS’ CANTEENS. 

THE interest of engineering employers is to an 
increasing extent directed to the question of works’ 
canteens. The need of suitable accommodation 
for the preparation and consumption of. meals in 
factories whether large or smal] has been increased 
by the conditions of war-time employment, and the 
provision of canteens has been stimulated by govern- 
mental action exercised through the Canteen Com- 
mittee of the Central Contro: Board who, working in 
close conjunction with His Majesty’s Office of Works, 
have done much to facilitate the installation of 
canteens by standardisation of designs and by 
placing expert advice in the matter of canteen 
construction, equipment and management at the 
disposal of employers. 

The value of canteens may be considered to be 
well established, but it is probable that many em- 
ployers who feel the need for such provision 
at their own works hesitate because they are not 
in a position to formulate any very precise estimate 
of the expenditure to which they will be committing 
themselves and their shareholders in embarking 
upon the establishment of a canteen. The publica- 
tion of figures of the actual cost of erecting, equipping, 
and maintaining canteens seems therefore to be 
desirable as a guide to employers and others, apart 
from the intrinsic interest which the figures them- 
selves possess. We have, therefore, selected two 
canteens which have been erected and equipped 
during the period of the war and have been in opera- 
tion for upwards of a year. Having regard to the 
great variety of the conditions which affect the 
working of such institutions no two canteens can 
be regarded as typical in all respects, but careful 
examination of the figures in the light of the com- 
ments made thereon may, it is hoped, assist em- 
ployers to form a sound judgment on the probable 
cost of installing and of maintaining a canteen at 
their works. 

The names of the works at which the canteens 
selected have been established cannot for obvious 
reasons be given: they are referred to as Canteen A 
and Canteen B. But there seems to be no objection 
to stating that Canteen A has been provided at a 
large national factory engaged on the production 


\of projectiles in the South of England, employing 


from 3,500 to 4,000 persons, and Canteen B at a 
cable works in the North where some 1,150 are 
employed. Canteen A is illustrated by Figs. 1 
to 6 on pages 27 and 28 and Canteen B in Figs. 7 
to 10, on page 29, and Figs. 11 to 14 on Plate III. 
Both canteens may claim to be regarded as highly 
successful examples of the Works’ Canteen. 


Tar Cost or Erection anp EquirMent. 

Canteen A.—This canteen is a brick building 
with Belfast roof-trusses carried inside on brick 
piers, covered with rough boarding and felt-roofing. 
The floor is of concrete and the building is lighted 
by electricity and warmed by a low-pressure hot 
water heating system. Hot water is supplied to the 
sinks and lavatories from an independent vertical 
boiler, and the cooking is done entirely by gas. 
It will be seen from the plan (Fig. 3) that the 
accommodation consists or two mein dining rooms, 
one for men and one for women, with separate 
rooms for superintendents, foremen, and forewomen. 
The total accommodation is for about 1,250 persons, 
Chairs have been provided in preference to forms. 
The kitchen and offices form a central block abutting 
for direct service on each of the main dining rooms. 
The capital expenditure on the buildings, &c., was 
as follows :— 


£ 
Building, including lighting 4,165 
Cooking ap’ us ote wee 535 
Hot water fittings and boilers 700 
Furniture eee ees ats 300 
Crockery, cutlery, kitchen utensils 600 


6,300 
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MODERN METHODS FOR THE STORAGE OF COAL, 


(For Description, see Page 30.) 
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MODERN METHODS FOR THE STORAGE OF COAL. 


(For Description, see Page 30.) 


Fig.4. 








Fig.6. SECTIONAL ELEVATION X.X. 
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PLATE VI. 
MODERN METHODS FOR THE STORAGE OF COAL. 
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.CANTEEN AT A 


NATIONAL FACTORY IN THE SOUTH OF ENGLAND. 
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Fie. CANTEEN A, EXTErIor. 
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™ Canteen B.—The canteen is a one-storey building 
of the bungalow type, with two wings and a project- 
ing central structure overlooking a spacious bowling 
green. Viewed from the front (Fig. 7) it presents 
a decidedly attractive appearance with its red-tiled 
roof surmounted by three large ventilators. The 
building is of brick, rough-cast above the sill-course 
with a roof of red asbestic tiles. As indicated on 


the plan (Fig. 9) the main dining-rooms are divided | 
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by a folding partition, which can easily be removed 
when a hall is required for purposes of assembly or 
recreation. These dining rooms are served directly 
from the kitchen. The staff dining room occupies 
the central projection and the diners in thie room 
are served by waitresses. The kitchen and offices 
are in rear of the dining-rooms. The floors in the 
dining-rooms ere of red “Doloment”; in the 
kitchens, &c., of concrete with granolithic face. The 














building is heeted by a low-pressure hot water 
system and lighted by electricity. The cooking 
apparatus is entirely worked by gas. 

The canteen seats 610 persons, chairs being 
provided throughout. The cost of the erection and 
equipment of the canteen was as follows :— 


£ «4d. 
Building (101,514 cub. ft. at 44d. p' 
per foot cube) .. 1,921 10 7 
Cooking apparatus (including hot- 
water service) ... 675 17 @ 
Furniture ... - 600 0 0 
Crockery, cutlery and utensils eee 304 12 3 
Heating — . 207 0 0 
Lighting oe 86 3 0 
3,695 2 10 


It may be of interest to furnish details of the 
cooking apparatus installed in this case :— 
Two massive roasters (with a capacity of 200 Ib. 
of meat each); one three-oven range with hot plate 
over; two carving tables with hot-closets under 
(each capable of warming 250 dinners); one twenty- 
galion stock-pot and stand; two twenty-gallon 
vegetable boilers; four vegetable and pudding 
steamers; one fish and potato fryer; one gas kettle. 
Both canteens, A and B, were erected and equipped 
upwords of eighteen months ago, and it is not 
contended that buildings of this cha:acter could be 
built under existing conditions for the amounts 
quoted. The prices, however, were not pre-war 
prices and may perhaps be regarded as a mean 
between pre-war prices and the exceptional prices 
now ruling on account of the continuous increase 
in the cost of building labour and materials. It 
may be mentioned that in the case of Canteen B, 
the firm were allowed to write off about 90 per cent. 
of their capitel expenditure on the canteen, against 
the excess profits of the establishment which is 
controlled under the Munitions of War Acts. 


Cost or MAINTENANCE. 


Canteen A.—The trading account for canteen A 
for the first six months of 1917 is given in Table I, 
page 28. It will be seen that the cost of fuel for 
cooking, for heating and lighting, and expenditure 
for the maintenance of fixed plant are not included 
in the accounts given. The explanation is that the 
canteen is managed by the Young Men’s Christian 
Association and that under the agreement in opera- 
tion during the period covered by the accounts, 
these charges were borne by the factory. The 
expenditure on these items was as follows :— 


£ 


Maintenance of fixed plant, &c. 92 
Cost of gas for cooking ... om 382 
Cost of electric current .. 29 
Cost of coke for heating ... 158 

Total 661 


Thus if the Factory Authorities had themselves 
been managing the canteen, the six-months’ trading 
including all expenses would have shown a debit 
balance of 3241., plus such cost for wages as it would 
have been necessary to incur on account of the 
voluntary workers who assist the Y.M.C.A. ceasing 





to be available. The wages are equal to about 
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18 per cent. of the receipts ; this may be considered 
reasonable. 

It should be mentioned that at Canteen A a large 
and profitable business is transacted in supplying 
cans of tea for consumption in the works. The 
management observed that the time lost by the men 
and women in boiling water and making tea at odd 
intervals though small in the case of any individual 
was very considerable in the aggregate and they, 
therefore, prohibited the practice. A messenger is 
now appointed for each section who goes to the 
canteen at a stated time and brings back cans of 
tea for those who require them. If hot water only 
is demanded to brew the workers’ own tea a charge 
of 4d. per can is made. 

Canteen B.—The trading account for Canteen B 
for the twelve months ending November 30, 1917, 
is given in Table II, annexed. 

Comparisons.—In comparing this account with thet 
of Canteen A it will be observed that the rate of gross 
profit (14 per cent. of the receipts as against 29 per 
cent.) is much lower. This is largely accounted for 
by the fact that the prices in Canteen B have not 
been increased since its inception although the prices 
of food-stufis have considerably advanced. The 
soundness of this policy is, of course, open to 
question on other grounds than those of the financial 
result, but it must be borne in mind that the account 
covers the first year of trading and the company 
may well have hesitated to imperil the success of 
the new undertaking by increasing prices before the 
figures of the trading for a reasonable period could 
be shown to demand it. The expenditure for staff 
wages, representing 33 per cent. of the receipts, is 
very high, and with the increased knowledge and 
experience some reduction of the cost under this 
head is anticipated. 

It should be mentioned that at Canteen B of the 
total of 1,206 customers served in the 24 hours, no 
less than 536 bring their own food which is warmed 
free of charge. At Canteen A a charge of 4d. is 
made for warming food brought by the workers, but 
the number who take advantage of the facility is 
insignificant. The wages of the canteen staff in 
Canteen B cover, therefore, the performance of un- 
remunerative services to a much larger extent than 


i £ 8. d. 
in Canteen A. To stock in hand ... 527 7 0 
On the basis of the returns quoted the average » purchases 6,976 10 9 
amount spent per annum in the canteens by each 7,503 17 9 
worker in the factory is at Canteen A about 41. 15s., » gross profit carried forward, , 
at Canteen B about 31.138. The discrepancy is due being 29 per cent. of receipts 2,784 13 6 
(a) to the higher charges in Canteen A, (b) to the 10.288 11 8 
fact that the workers bring food to Canteen B to a eis 
much larger extent, (c) to the fact that the women To salaries and wages 1,682 3 7 
and young persons numbering about 500 employed » Staff meals, &c. ve 489 14 6 
at Factory B are on eight-hour shifts and do not as » Tenewals of equipment ist 410 
‘ “ : ‘ » printing and stationery 444 
a rule require full meals, their chief meal being taken ». Hiterature 211 0 
before or after working hours. The supply of cans »» travelling expenses... 34 2 1 
of tea for consumption in the works at Factory A » carriage and cartage ... 114 7 
: » laundry eee 12 14 1 
tends also, as already pointed out, to swell the » Gebestetmnenie ... 38 7 4 
receipts. » sundry expenses 117 18 4 
The tariffs in the two canteens are, for convenience aan ceo 
of comparison, set out below :— : 
i . 1 337 0 10 
Canteen A. Canteen B. en oe 
Soup oes 4d. 3d. 2,791 15 6 
with bread with bread 
Meat and two veget- 9d, (men) 6d. (small) TABLE II.—Trapine Account ror CANTEEN B F 
ables 8d. (women) and 
8d. (large) Dr. 
Made-up dishes — 4d. and 6d. : oe ae 
Puddings... 2d. 2d. To stock consumed oe” fe 
here — - > » gross profit carried forward, 
my 1 . i \. ipts 601 9 9 
Welsh rarebit 5d. 4d. being 14 per cent. of receip’ 
Sandwiches... oes 3d. 2d. 4,204 2 8 
Bread and butter ... ld. per slice 1d, oe plate 
Bread nave -% : 1d. To wages of canteen staff 1,390 0 4 
Buttered toast... if ld. »» gas for cooking, &c. 335 18 8 
oy egg on 63d. bd. ” electricity for lighting 49 12 0 
bony , f ti es 36 6 2 
Cakes and pastries... ld. ld. an -— gut 15 2 4 
Tea ... eee eee ld. ld. per pint mF laundry pe a at 32 1 l 
(fresh made, »» maintenance of buildings and 
14d. per cup) : fixed plant ey i asc 32 0 4 
Coffee ++ Id. per cup 1d. per pint » renewals of equipment 45 9 0 
Cocoa «+» 1$d. per cup Id. per pint , Cleaning materials . 27 9 9 
In considering the question of profit or loss in the » sundry expenses 2210 8 
working of a canteen it is only fair that employers 1,986 10 4 


should take into account the expenditure which it 
would in any case be necessary to incur to maintain 
& mess-room with attendants to warm up carried 
food, &c., even if full canteen facilities were not 
provided. There are few works of any size at which 


mess-rooms of some kind do not exist and the 


&e. 


(Miscellaneous Provisions) Act, 


Fie. 6. Canteen A, Men’s Drntnc Room. 


exercise by the Home Secretary of the powers con-| and service of food on a co-operative basis in sub- 
ferred upon him by Section 7 of the Police Factories | stitution of the wasteful and inefficient practice of 
1916, will | individual catering. The figures given above seem 
probably render the provision of mess-room accom- | to indicate reasonably clearly that it is not difficult 
modation of good standard universal in the near! to serve meals in a canteen with such a margin of 





TABLE I.—Trapine Account ror CANTEEN A For Frest S8tx Monrus or 1917. 








By sales... eee See 
», stock carried forward 


By gross profit brought forward... 
»» Sundry receipts eee sts 


2,784 13 6 
7 2 


Cr. 

£ 8. d. 
9,473 5 O 
815 6 3 


10,288 1l 3 


0 


2,791 15 6 





orn TwEtve Montus ENDING NoveMBER 30, 1917. 








By sales 


By Gross profit brought forward 
» balance, being cost to company 


Cr. 
£ se. d. 
4,204 2 8 


4,204 2 8 


601 9 9 
1,385 0 7 


1,986 10 4 





future. 





expenditure on a mess-room. 


The choice is not therefore between the| gross profit that the additional charges falling upon 
outlay on a canteen and no outlay whatever, but|the business as a consequence of the provisien of 
between the expenditure on a canteen and the | full canteen facilities need not be serious. 

A canteen is after all 


General Observations.—In Canteen A the workers 


only @ mess-room with facilities for the preparation| wait upon themselves, each customer as @ rule 
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CANTEEN AT A CABLE WORKS IN THE NORTH OF ENGLAND. 
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obtaining his or her meal at the service counter. 
In Canteen B an orderly is appointed for each table, 
seating 14 persons. The orderly is allowed to 
leave work ten minutes before the meal hour and 
is responsible for ascertaining the requirements of 
those under his charge and conveying the meal 
from the service counter to the table. No cash is 





taken over the counter in either canteen, tickets 
being purchased at boxes placed at the entrances to 
the canteen. In Canteen A automatic ticket 
machines are in use for the sale of tickets of the 
lower values. 

The high appreciation of both canteens by the 
workpeople is due not merely to the excellent 








quality of the food supplied, the rapid service and 
the scrupulous cleanliness observed, but in a great 
measure to the fact that the canteens are in each 
case centres of recreation. In Canteen A the works’ 
band of 30 members performs during the dinner 
hour by day on Mondays and Thursdays and by 
night on Tuesdays and Fridays. Concerts are given 
at the mid-day meal on Tuesdays and Fridays. 
When no organised recreation is provided the men 
and women themselves assemble to sing round the 


‘| piano, without which no canteen can be regarded as 


completely equipped. 

Canteen B, as Fig. 7 shows, faces the works’ bowl- 
ing green, the verandah forming a pleasant resort 
for smokers. A piano naturally finds its place 
in the dining room as does also a small billiard 
table and the materials for chess, draughts and other 
games. Social events, dancing and other enter- 
tainments are of frequent occurrence and the canteen 
is the focus of such varied activities as the athletic 
and social club (bowls, tennis, cricket, football 
and social sections), the musical society, the am- 
bulance and fire brigade, the hospital and distress 
fund, and the mutual aid society. The management 
of the canteens is in each case assisted by a com- 
mittee of the workers. At Canteen B this committee, 
with the assistance of the firm’s representatives and 
the lady welfare supervisor, controls the establish- 
ment. 

Thanks are due to the management of both 
factories for their courtesy in plecing at the writer’s 
disposal the information upon which this article is 
based. They have spared no pains to secure that 
correct facts and figures may be available for the 
guidance of employers who may wish to follow their 
example and equip their factories with canteens on 
modern lines. 

With regard to the loss on the first year’s trading 
the managers of Factory B say: ‘‘ This amount the 
company are cheerfully willing to carry as their 
contribution towards the establishment of an 
institution which is undoubtedly of great benefit 
to all employees, both on the staff and in the 
factory. and which has done much to cement the 
friendly relations which always existed between the 
management and the employees.” The manage- 
ment of both factories speak in terms of the highest 
praise of the assistance which they have received 
from the Canteen Committee of the Centre! Control 
Board (Liquor Traffic) in connection with the 
establishment and conduct of the canteens. 








German InpustRY AND SwitTzeRLaAnp.—It is an- 
nounced, says La Metallurgie, Paris, that the Krupp 
Works have opened a branch establishment at Lucerne, 
Switzerland, the capital of which is 30,000,000 marks. 
The directors, whose names appear, are Mr. Arthur 
Krupp and Councillor Ernest Hauer, a director of the 
Essen Works. Messrs. Krupp have purchased several 
houses and an extensive tract of land at Lucerne. 
Sixty-four employees have arrived, and 300 more are 
expected. 
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MODERN METHODS FOR THE STORAGE 
OF COAL. 


By Georce Freperick Zoumer, A.M. Inst.C.E. 


Introductory Remarks.—The fundamental elements 
upon which our industrial and domestic economies 
rest and by which they are maintained are heat, 
light and power, and, having no great water power 
available, these can only be produced from fuel ; 
and if we consider that the consumption of coal in 
the United Kingdom in normal times is about 
180,000,000 tons per annum, and that five-sixths 
of this total, or about 150,000,000 tons, are con- 
sumed annually to supply us with the elements 
heat, light and power, then it is very well worth 
our while to investigate how this quantity can be 
most economically stored, for it cannot be mined 
and consumed at the same rate. 

A great deal has been said from time to time 
concerning the comparatively simple and common- 
sense method of holding coal in a suspended position 
in bunkers over boilers and retorts in power-houses 
and gas works, so that it may be conducted to its 
final destination by gravity. The subject before us 
deals with the similar apparently simple, but in 
reality difficult, problem of accumulating relatively 
larger masses of coal, from which the former can 
be replenished. 

The two principal objects to be borne in mind 
are: the method of accumulation, which must be 
such that it causes a minimum of physical and 
chemical deterioration; and the method of re- 
claiming the coal, which must be such as to cause 
the least possible expenditure of labour. 

Before entering into details we will, by way of 
introduction, see why it is necessary to have such 
coal stores. They undoubtedly constitute, so to 
sveak, a flexible connecting-link or accumulator 
between supply and demand, by covering the 
variation in the demand for domestic and industrial 
requirements with the seasons of the year; to tide 
over strikes and’ lock-outs; to equalise inter- 
mittent production, and to provide for a more or 
less steady and continuous demand. 

It has been proved by experience that it is 
desirable for establishments which receive their 
coal principally by rail to store at least 33 per cent. 
of their annual consumption; whilst those who 
depend principally upon waterways which may 
possibly or are likely to be frozen up in winter, 
should keep at least 66 per cent. in hand; and 
even such works as are situated in close proximity 
to the collieries should keep a stock equal to six 
to eight weeks’ consumption. Coal producers are 
often obliged to store large quantities at points of 
distribution, particularly in those parts of America 
where climatic conditions cause difficulties of trans- 
port in the winter season. In Montreal, Nova Scotia, 
Duluth and on the Great Lakes it is by no means 
uncommon to find stock-heaps of coal consisting of 
500,000 tons. 

Causes of Physical Deterioration.—When handling 
coal by grab, large machines should preferably be 
chosen relative to the capacity of the plant, and 
such with gentle action, in which case less, or at 
least no more, breakage will be caused than if the 
coal were transferred with a shovel by hand. 

The most important consideration when storing 
coal, whatever general arrangements are employed, 
is its gentle deposition with a minimum drop, and 
when once stored the bulk should not be broken 
unless absolutely necessary. Some breakage is, of 
course, unavoidable, however careful the handling. 
Mechanical handling necessarily involves a number 
of transfers from hopper to shoot, from shoot to 
mechanical device, and so on; but the object to 
be aimed at is to reduce to a rainimum the number 
and depth of drops at the poir.ts of transfer. 

Coal is carefully handled at the collieries and 
delivered in good condition, containing only a small 
percentage of slack after journeys of perhaps 
hundreds of miles. It is paid for at a high rate 
proportionate to its size. But if carelessly handled 
at the storage installation it may finally arrive at 
the furnace door much reduced in value. So much 
for the physical deterioration in accumulating and 
reclaiming coal. 

Causes of Chemical Deterioration.—We will now 
investigate the more complex subject of chemical 





deterioration—generally termed “ spontaneous com- 
bustion ’”’—which is always due in the first place to 
the coal being stacked in too high a heap relative 
to the fiery nature of each particular kind. All 
bituminous coal is liable to spontaneous heating 
if the conditions of storage are favourable, while 
anthracite coal has never been known to fire. 
Various theories are propounded to account for 
the spontaneous heating of coal, they are generally 
summed up by engineers under these two heads : 
the decomposition of iron pyrites and marcasite by 
weathering in the presence of moisture, thereby 
developing heat, and the oxidisation of the coal ; 
and though the initial heating may be small it may 


start rapid oxidisation in the coal and kindle. 


Experiments in which finely powdered pyrites, 
moistened with water, was exposed to a heated 
stream of oxygen did not, even when the oxygen 
was charged with ozone, cause an appreciable heat- 
ing, and therefore do not bear out the view that 
such inorganic constituents as pyrites play any 
important part in spontaneous ignition. It is, 
however, possible that iron pyrites may indirectly 
help through the production of a layer of ferrous 
oxysulphate. Mr. A. P. Bruigum lays the blame 
on humine and humic acid, as the principal delin- 
quents. He says*: “When we examine any 
sample of coal we see that there are three main 
components: (1) The bitumen, by which name 
we may understand the components soluble in 
benzol, benzene and the like; this is a dark mass 
which fuses at from 80 deg. to 90 deg. C., has a 
specific gravity of about 1, and contains from 
0.13 per cent. to 1.66 per cent. of sulphur and not 
exceeding 4 per cent. of ash. After dissolving out 
the bitumen we may treat the sample with a solution 
of caustic soda; this extracts (2) the humic acid, 
which precipitates out when a mineral acid is added 
to the solution. It has the property, in presence 
of alkali and air, of taking up nitrogen. After the 
removal of the bitumen and the humic acid we 
have (3) a residue consisting of humine, made up 
more or less of cellulose. To this we have to 
attribute the weathering and deterioration of coal, 
with loss of carbon and hydrogen and increase in the 
percentage of oxygen and of ash, and a falling-off 
in the heating value. It appears that during 
weathering this third component, the humine, 
undergoes gradual combustion. Partly, however, 
the humic acid may undergo changes in presence of 
oxygen, with formation of CO,. Humic acid will 
take up much free bromine and will also freely 
absorb ozone. With the ozone it forms ozonides, 
which are decomposed in the presence of moisture, 
liberating heat and carbonic acid. Ozone is, 
therefore, capable of starting the reaction; but 
what may be the souree of the ozone? In the 
absence of ozone, coal absorbs a good deal of oxygen, 
but it holds it simply as an absorbed gas; the 
process of chemical combination is very slow at 
ordinary temperature, but becomes rapid when this 
is raised, and then the absorbtion of oxygen becomes 
greater. The reaction, therefore, tends to produce 
progressively rising temperatures, culminating in 
some cases in spontaneous ignition. For an 
effective start, however, we must have ozone ; and 
this is formed wherever we have evaporation of 
water. A damp heap of coal is, therefore, bound 
to start weathering; and if the circumstances are 
favourable to this the temperatures will begin to 
rise, and the inactive oxygen begins to help in the 
process of destruction. This explains why warm 
weather after rain is dangerous to the coal heap, 
and why the damp sea air, laden with ozone, is 
dangerous to the coal in ship’s bunkers; and it 
would appear that ventilation of the coal heap 
may import its own special risks. There never is 
any risk of spontaneous combustion of coke or of 
anthracite, it is the humic acid and humine of 
bituminous coal that cause the phenomena of 
weathering, heating up and spontaneous ignition.” 
If we have an accumulation of fine particles of coal 
rich in hydrocarbons, the presence of moisture 
and atmospheric oxygen, all the necessary elements 
for spontaneous ignition are present. Warm rain 
during stacking, or warm weather after rain, 





* In an article in the Dutch paper Het Gas, of which a 


ae appeared in The Gas World of June 24, 





compression, and the effects of dumping from 
some height, are all sources of danger, causing a rise 
in temperature. The air spaces formed between 
the “large” and the “nut” coal provide the 
necessary channels for atmospheric oxygen, which, 
acting upon the hydrocarbon particles of the 
** small ’’ coal, sets up chemical action, and the heat 
so produced develops a certain chemical change in 
the coal. The first indication is usually the presence 
of vapour, which escapes from the stack by the 
line of least resistance, which may be some con- 
siderable distance from the actual seat of the 
trouble. During the development of the heat 
certain acetylene gases are evolved which give off 
a distinctive and peculiar odour, similar to that 
sometimes found in coal mines. This odour is 
peculiar to the gases developed during spontaneous 
heating, is quite unmistakable. and can be detected 
at a considerable distance. 

“Spontaneous combustion” is a most serious 
matter in coal stores, and though it has rarely 
been found that a rise of temperature will exceed 
from 3 deg. to 5 deg. C. in 24 hours in the first stage 
of heating, it increases at a rapid rate as the 
temperature rises and, even if no actual incan- 
descence and flame occur, causes changes in the 
composition of the coal substance which are injurious 
to the coking quality and the yield of gas, and 
even of some of the by-products, such as tar. 
Coal is a very poor conductor of heat, and has, 
moreover, a low specific heat, therefore its tempera- 
ture may rise rapidly in localities where no cooling 
air currents can approach. 

When once a fire has started in a pile it is almost 
impossible to extinguish it, as water and steam 
will not penetrate through the coked arch which 
forms over the burning nucleus, and the only way 
to extinguish the fire is to dig it out. A hoppered 
bunker, on the other hand, may be flooded 
effectually. 

The first thing to do after discovery of spon- 
taneous ignition is to get direct access to the 
fire by rehandling the hundreds—or maybe, even 
thousands—of tons of coal within the inverted 
cone tributary to the small area at the bottom of 
the pile where the fire has originated. It is also 
necessary, where possible, to isolate the burning 
area in order to prevent the spread of the fire. 
Once uncovered, the fire can be extinguished by 
the aid of water, and by the rehandling of the 
smouldering or burning coal. Chemical ex- 
tinguishers, if they contain carbonate of ammonia, 
are better than ordinary water to quench an out- 
break after the fire has been uncovered, or even 
the ammoniacal liquor so readily available in 
gas works is said to be better than pure water. 

We have already seen that dust is a source of 
danger, as the oxidising action is in its initial stage 
chiefly a surface action, and as the small coal presents 
a relatively large surface, the fineness and the amount 
present have a great influence on the intensity of 
the action. If heating takes place it nearly always 
does so in small coal, but cases of spontaneous 
ignition have been known of nuts and large coal, 
if in close proximity to or covered with small. 
It may thus be seen that if it is possible to screen 
the coal before storing it, one of the greatest sources 
of danger is removed. Mr. S. W. Parr,* agrees 
that dust or coal “ duff” may be a positive source 
of danger, and says: “ Coals as a rule have a much 
higher earthy or ash content in the fine ‘duff’ 
and the presence of iron pyrites forms a large 
component of this material.”” The mcre friable the 
coal, the greater will be the dust production when 
conveyed and dumped, and therefore the greater the 
risk of spontaneous heating. Air penetration, if 
abundant, is beneficial in a coal stack, although 
it has a tendency to facilitate oxidisation, as it 
ventilates the coal, thereby preventing the increase 
of any inclination to heating ; but it is detrimental 
if heating has once taken place. 

Spontaneous heating of a coal stack has fre- 
quently been noticed after a heavy rainfall, or an 
alternate wetting and drying. This is probably 
also due to the rain washing the dust down to the 
bottom of the pile, where it lays together in a large 





* «Effects of Storage upon the Properties of Coal,” 
Bulletin No. 97, University of Illinois, U.S.A. 
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compact mass, and in its moist condition starts 
to heat at the base of the accumulation, while the 
wet dust on top prevents the access of cooling air 
currents. Coal which has only recently been mined, 
or broken between rollers, heats more readily than 
older coal. It may therefore under certain circum- 
stances be advisable to rehandle fresh coal after 
it has been stacked for about two months. 

Mr. Parr, when speaking of freshly-mined coal, 
says: “It is chemically very active and has a 
tendency to absorb oxygen from the air at ordinary 
temperature, in which process a certain amount of 
heat is generated.” He says, further, of freshly- 
mined coal: “after expcsure to air for four or 
five months an approach to the saturation point 
seems to be reached, after which very little oxygen 
is taken on. A currect interpretation of this 
phenomenon is essential to an understanding of the 
spontaneous heating of coal piles.” 

While it is impossible to entirely eliminate 
spontaneous ignition, it can be reduced to a minimum 
by ensuring a clean storing surface and absence of 
“small” and combustible foreign matter in the 
coal pile, and, after the coal is stored, careful 
watching, testing by thermometer, and prompt 
rehandling on the first: indication of heating. 
According to Mr. S. W. Parr, “ Bituminous coal 
can be stacked without appreciable loss of heat 
values prcevided the temperature is not allowed 
to rise above 180 deg. F. Any method of storage, 
to be successful, must either check or prevent the 
absorption of oxygen to such an extent that the 
generation of heat shall not proceed faster than the 
dissipation and Icss of heat due to absorption or 
radiation.” The: actual height of storage with 
safety depends on the individuality cf the coal, and 
can therefore only be determined by an intimate 
knowledge of the attributes of the different kinds 
of coal to be stored. 

Various suggestions have been made to prevent 
the heating, of, or to cool, the already heated, 
coal in ships. The application of steam pipes is 
compulsory in American vessels carrying coal, and 
some time ago it was suggested that cylinders of 
compressed carbonic acid gas, secured with fusible 
plugs, should be distributed throughout a coal 
cargo. As far as the writer knows no similar use 
has been made of such preventatives in coal stores 
ashore, but there is no apparent reason why they 
should not be used, at least in enclosed coal 
pockets. 

The danger of ignition through height of storage 
does not apply so much to silos with bottom with- 
drawal as to stock heaps on the ground, as we 
shall presently see. 

The storing of coal in ferro-concrete silos or 
pockets localises any heating or spontaneous 
ignition. If the outlets at the lower end of hoppered 
coal stores fit tightly, as they should, the air 
necessary for the progress of combustion must enter 
into the coal in the silo from above, which is least 
beneficial for any spread of fire. 

It is most essential that gas works, power stations, 
and other industrial establishments in close proxi- 
mity to large cities, where the site value is high, 
should be able to store the coal in the highest 
possible heaps. Yet bituminous coal should not, as 
a rule, be heaped higher than from 15 ft. to 20 ft. 
in order to be on the safe side and to avoid “ spon- 
taneous combustion” ; this must, however, to some 
extent again depend upon the individuality of the 
coal, and even the method by which it is deposited. 
It has been the practice in our naval yards to stock 
coal 14 ft. to 16 ft. deep, but at a store at Southamp- 
ton, equipped with bridge cranes, the coal is laid 
down by Fraser and Chalmer’s grabs, and it has 
been found quite safe to stack it 34 ft. high. 

The many gas works which are run on the 
Continent by British capital have all stored during 
normal conditions, large quantities of English coal 
accumulated during the summer months, and such 
stock-piles have been raised even up to 50 ft., 
while native coal cannot, under the same conditions, 
be stored with safety more than from 16 ft. to 26 ft. 
deep. For instance, at the English gas works in 
Berlin 60,000 tons of English coal have been 
regularly stocked as above, and not a single instance 
of spontaneous ignition has been recorded, whilst 
the German coal, if stored only from 16 ft. to 26 ft. 


high, has often given anxiety by heating and has; 
in fact, caught fire at the gas works of Darmstadt 
and at Zurich under these conditions. The Western 
Fuel Company store bituminous coal to a height of 
30 ft. 

Practically all coal if stored in the open, and 
therefore exposed to the atmosphere, deteriorates 
either by weathering at the ordinary temperature, 
or by slow oxidisation, and the depreciation in 
calorific value is greater with soft and more friable 
coal. 

Coal Stores—their Pros and Cons.—The suscepti- 
bility of the coal to weather conditions depends to 
a great extent on its physical structure, American 
coal, for instance, being less friable than the average 
English coal. The small coal deteriorates in heat 
value in all cases more than large “ run-of-mine ” 
coal, and the deterioration is greater in hot climates. 
So when storing large quantities we naturally 
wonder whether the percentage lost in heating 
value of the coal through storage is sufficiently 
great to render the stocking of coal non-economic 
by making the aggregate losses in a large accumu- 
lation a serious matter; but we shall see that this 
is not the case. 

Professor Alfred H. White, in a paper read before 
the Michigan Gas Corporation, gives an account of 
an experiment conducted with Pittsburgh and 
Fairmont gas coal which had been kept in the open 
for five years. The uppermost 6 in. of the coal 
was considerably crumbled, otherwise little physical 
change had taken place, and the chemical analysis 
failed to reveal any material change, even in the 
upper 6 in., after an exposure of five years to the 
severe and damp climate of Southern Michigan. 
The retort test made with each kind of coal after, 
respectively, six months’ and one, two, three, four 
and five years’ exposure, showed fluctuating results 
from year to year, but no systematic change due 
to the coal was noted, and he concluded by saying 
that the change in the coal was too small to be 
discovered by our present method of testing and 
analysis. 

According to J. B. Porter* the initial temperature 
of the coal at the time of storage is an important 
feature, and the coal should therefore be laid 
down during the coolest part of the day, for even 
in the temperate zone the stacking of coal on a 
sunny summer day is dangerous; while the heat 
of the sun’s rays on the completed stack is of little 
effect, as the heat absorbed during the day will be 
liberated at night. Dr. Porter also states that the 
loss of coal from fire in the second year of storage 
is approximately half that of the first year, on 
account of the protection which the old surface 
offers. 

In experiments made on Westphalian coal in lote 
of 150 tons each, the results of which were published 
in 1914, one lot was stocked in a heap 11 ft. 6 in. 
high in the open, and the other piled 10 ft. high in a 
shed. This coal was left undisturbed for 34 years, 
when both lots were subjected to carbonisation at 
a gas works, under precisely the same conditions, 
for purposes of comparison. The coal stored in the 
open contained over 5 per cent. more moisture, 
but otherwise there was no material change in the 
gas production and the calorific value of the gas 
produced ; the coke obtained from the coal stored 
in the open was, however, considerably inferior to 
the other. An independent test on “ Pocahontas ” 
coal, which had been stored for four years under 
cover by the United States naval authorities, 
showed that the calorific value of the moisture, ash 
and sulphur-free substance was 8.730 calories, as 
compared with the average of fresh “ Pocahontas ” 
coal, viz., 8.792 calories—this shows a loss of only 
about 0.7 per cent. in four years. 

At the instance of the United States Navy 
Department the Bureau of Mines investigated this 
problem in 1909, and the summary of their tests 
was that with “ New River” coal from West Virginia 
(a smokeless coal with about 20 per cent. of volatile 
matter and largely used in the United States Navy) 
the greatest loss in 18 tests during two years 
was only 1.8 per cent., and the smallest nil. 

The resume is :— 


Coal stored for two years in— 

Fresh water: loss 0.000 per cent., average of 
two tests. 

Salt water: loss 0.395 per cent., average of 
two tests. 

Indoors (exposed to air): loss 0.383 per cent., 
average of six tests. 

Outdoors (and uncovered): loss 0.997 per 
cent., average of eight tests. 

We thus see that the deterioration of a properly- 
treated coal stock is quite insignificant, and the 
advantages attached to such accumulations con- 
siderably outweigh any slight deterioration which 
under certain circumstances, such as when stored 
under water, might not occur at all. 

Methods of Storing Coal.—The three methods 
usually employed for storing coal are :— 

(I) An ordinary pile, generally on prepared 
ground, either quite in the open or covered by a 
roof, the sides being generally open. 

(II) Storage in pockets or silos from which the 
coal can be reclaimed by gravity through outlets 
at the base, generally accessible by culvert. In- 
stallations of this kind must either be connected 
with a large drain to lead away the surface water, 
which will otherwise accumulate in the tunnel after 
a heavy shower, or else they must be roofed in. 

(III) Installations in which the coal is stored 
under water. 

Method I1.—The larger the accumulation of coal 
is to be, the greater, naturally, is the temptaticn to 
choose the method involving least expense, which 
is a plain heap, preferably on prepared ground, 
a hoppered coal pocket from which the coal can 
be withdrawn by gravity being a most costly 
installation if for large capacities, yet this expendi- 
ture is often justified by the saving effected in 
reclaiming operations, and by the fact that the coal 
can be stacked to a greater height. 

A plain heap on level ground need not, however, 
be without mechanical means for reclaiming the 
coal. A cantilever bridge crane which traverses 
the pile on rails from end to end is a most useful 
device ; and if sufficient quay frontage is available, 
installations on the lines shown by Figs. 1 to 3, 
on Plate IV, are frequently employed. The Fraser 
and Chalmers’ bridge crane extends at one end 
over the waterway to unload the coal by grab 
from vessels, the filled grdb then deposits its load 
on the coal heap, and the coal is reclaimed by 
the same methods when coaling vessels from the 
heap. The same kind of installation is used for 
industrial establishments, and in such cases there 
is a similar extension of the bridge to the other 
terminal beyond the heap at a point from which 
the coal is conveyed to its destination. 

There are many methods by which the coal is 
handled at the delivery end and taken to the factory, 
and one of these, also by Fraser and Chalmers, is 
shown in Figs. 4 to 6, Plate V. The grab dumps 
its load into a reversible band conveyor of a length 
corresponding to that of the heap, this feeds a 
second band conveyor, which takes the coal to its 
destination. Fig. 7, on Plate V, shows a Temperley 
bridge transporter which accumulates the coal from 
ship to an elevated bunker at Buenos Ayres, this 
installation being constructed by Messrs. Sir William 
Arrol and Co., Limited, Glasgow. 

A paved or concreted bottom, with just sufficient 
slope to let the rain-water run off, is better than 
quite unprepared ground, and the addition of an 
enclosing wall of ferro-concrete will be a further 
improvement, as without an enclosure of this kind 
the coal is difficult to pick up near the edge of the 
heap without trimming, as it spreads out so far 
that the contour of the heap is not sharply defined ; 
such spreading also encourages pilfering. 

The large coal store of Messrs Fraser and White,* 
at Portsmouth, is a good example of this type ; 
the store contains 15,000 tons when filled to a 
surcharge of 6 ft. and the space enclosed by rein- 
forced concrete walls is 240 ft. by 95 ft. Similar 
installations, in which the Temperley transporter 
takes the place of the bridge crane, are built by 
Sir William Arro] and Co., Limited. 

Another method of depositing the coal is by 
telpher ; this is more particularly resorted to when 
the rail or waterway which brings the coal is too 








* rt of the Depart t of Mines in Oanada, on 
« Weatuering of Goel re ™ | 





* This installation was fully described and illustrated 
in Enomgesrma, vol. ©, page 8. 
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far away for the employment of the methods last 
described ; if it is further away still a ropeway may 
be best. Prepared ground, as has already been 
described, is preferable here also, and the telpher 
track may follow a course as shown in Fig. 8 (for 
cross-section, see Fig. 10), which represents a 
stationary telpher track; or as per Fig. 9 (for 
cross-section, see Fig. 11), which represents a 
travelling bight on a stationary telpher track, by 
means of which a large heap can be accumulated. 
An installation similar to the last one has been 
erected by Messrs. Strachan and Henshaw some- 
where in South Wales for the coal store of a large 
explosive works, and it has proved a great success. 
In this installation, however, the movable portion 
is not a bight, but a blind-ended track. 

With a telpher installation having a fixed track, 
like Fig. 8, the ground may with advantage be 
formed in-accordance with diagram Fig. 10, and 
have a concrete base of suitable form under each 
telpher track ; this, though it increases the expense, 
will save a good deal of trimming. With a travelling 
telpher track on a bight such a formation of the 
ground would be unnecessary, as the track would 
not coincide with the furrows of such a concrete 
base, and the base can then be like diagram Fig. 11. 
The expenditure for preparing the ground in this 
way is only justified when the stock heap is com- 
pletely used up at least two or three times per 
annum, and not therefore in gas works and power 
stations, where the coal is accumulated during the 
summer months and used up during their busy 
season in the winter months, and only during 
spring or early summer is it necessary to trim the 
coal a little at a time as the heap slowly disappears. 
Where a telpher, bridge-crane or Temperley brings 
the coal, the same appliance is generally used to 
pick it up with a grab. 

It has already been mentioned that under some 
circumstances a ropeway is used to bring the coal 
to the store. An interesting installation of this kind 
is shown in the photographic view, Fig. 12, 
Plate VI. It has been erected to bring the coal 
from lighters moored alongside a staging in the sea 
(which can be seen at the extreme left of the 
picture) either to the large coal store, which has a 
capacity of 20,000 tons, or else direct to the coal 
bunkers of the electric power station at Monte 
Video. 

The skips have a capacity of 54 cwt., and the 
tripping device, attached to a “Goliath” crane 
—-which latter traverses the coal store from end to 
end—tips the coal into the store at any desired 
point. To reclaim the coal it is picked up by a 
locomotive crane and grab on top of the “ Goliath,” 
which delivers into a small bunker, from which 
the ropeway skips are filled and taken to the power- 
house. The coal from the sea terminal is carried 
at the rate of 35 tons an hour to the coal store, or 
to the bunkers of the power house. The ropeway 
installation is by Bullivant and Co., and the 
“* Goliath” crane by Babcock and Wilcox. 

Whatever type of handling machinery is chosen 
for accumulating the coal, the capacity should be 
such as to handle in five months the tonnage 
consumed annually. 

In all the foregoing methods of storing the 
picking up of the coal takes place from above, 
i.e., from the top of the heap, and has, therefore, 
the inherent defect that the coal last deposited 
is picked up first, which also means a constant 
accumulation of slack in the remainder. We must, 
however, admit that with careful management 
one side of the pile could be attacked first, and thus 
the coal first deposited removed more or less 
systematically. The more usual way, however, if 
grabs are employed for reclaiming, is to pick the coal 
up haphazard ; while if skips are filled by hand, 
as is rarely the case, the attack from one side is 
more obvious, as being the line of least resistance. 

A locomotive luffing and slewing crane, runni 
on rails between the waterway and the coal store, 
is also sometimes employed, this likewise picks 
up the coal out of the store and conveys it to the 


. factory when not in use for unloading; such an 


arrangement may necessitate a second crane or 
some other terminal plant to pick up the coal. 

Other methods of accumulating a pile are by a 
“ Hunt” automatic railway, an ordinary rail-track 


Dg | ligh 
other « 


with hopper-bottomed trucks of standard or narrow 
gauge, or by any of the many conveyors on the 
market, all of which methods are too well known 
to need discussion. 

All the last-named methods of accumulating are 
not available for reclaiming, and should therefore 
be employed when the coal is withdrawn from 
below the heap. 

A very inexpensive method of accumulating and 
reclaiming coal in the open is by means of the 
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Mitchell coal loader made by Messrs. Fraser and 
Chalmers, Limited. This is particularly useful when 
the coal arrives by rail. The photographic view, 
Fig. 13, Plate VI, illustrates the same machine for 
accumulating and for reclaiming the coal. For 
such a coal store it is necessary to cover the coal 
space with a series of parallel rail tracks, upon 
which the portable loading device can travel 
alternately, as the heap is formed and withdrawn. 


(To be continued.) 





British Inpustries Fairs, 1918.—As it is possible 
that the new accommodation for the British Industries 
Fair (Glasgow), 1918, may not be entirely completed 
by February 25th, and as it is of great importance that 
the British Industries Fairs in ndon and Glasgow 
should be held simultaneously, the Board of Trade have 
decided to postpone the opening of both Fairs for two 
weeks. Accordingly, the period for which the British 
Industries Fairs in London and Glasgow will be open 
will be March 11th to March 22nd. 


Tue Execrricat ENncrneer’s Diary, 
diary for 1918, the tenth year of publication, is edited 
by Mr. J. H. Johnson, M.I.E.E., and is issued at the 

rice of 6s. by Messrs. 8. Davis & Co., 30 and 31, 

t. Swithin’s e, E.C.4. In front of the diary 
portion, having four days in a page, it covers 400 pages 
of detailed information on the generation of electricity : 
the application of electricity for power purposes : electric 
1 : the installation of telephones and bells: and 
ta of service to electrical engineers. It contains 
also a list of streets covered by the mains of the Metro- 
politan electric supply authorities, with the voltages 
and charges for current in each case : particulars as to 
the electricity supply in the provinces: an index of 
trade names, with a description of the articles and the 
names of the manufacturers: a list of techmical terms 
and their definition, &c. ‘An edition in limp covers is 


1918.—This 





also issued containing all the information pages, but 
without the diary. : 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Scotch Steel Trade.—In the world of industry, as in 
other spheres, affairs move quickly these days, and 
the holidays over, work has been speedily in 
every controlled establishment in the Glasgow area, and 
once more ceaseless activity prevails. The repairs, 
alterations, improvements, extensions, put through 
while the workers were on holiday should add very 
considerably to the output during the next few months, 
and should surely help to hasten the termination of the 
war. Supplies of all kinds of war material are urgently 

uired, and every endeavour will be made to have 
these available as wanted. Until the final victory is 
assured there can be no slacking-off in the steel works, 
the products of which play so very important a part in 
the present gigantic struggle. Particularly must the 
demands of the shipbuilders engaged on the construction 
of the stendinetinns vessels destined to take the place of 
those destroyed by enemy action, and to add to the fleet 
necessary to keep our import and export trade going, 
receive the utmost attention, and for this purpose ship 
plates and boiler plates are required in ever increasing 
quantity. Very little steel is being exported at the 
moment despite many tempting offers made by over- 
seas customers. Government control has considerably 
simplified many of the difficulties experienced by con- 
sumers requiring prompt delivery of supplies. With 
the newer plan orders are dealt with in rotation and as 
most urgently needed, so that everyone’s wants receive 
immediate attention. Prices are still unchanged. 


Malleable Iron Trade. — With the resumption of 
work after the holidays, the malleable iron makers have 
to face another period of strenuous activity, their output 
being in constantly increasing demand, both at home 
and abroad, although the claims of overseas buyers 
receive but scant attention. Were it possible to improve 
| shipping facilities this, however, would speedily be re- 
|medied. Order books are as well filled as ever during 
| the past three years or so. 





Scotch Pig-Iron Trade.—During the holidays the pig- 

| iron works alone continued ‘‘ business as usual,” with 

the result that smelters have been enabled to accumulate 

| a considerable amount of stock, which they are now 

prepared to dispose of at the best terms possible under 

| the circumstances. These supplies will be largely taken 

advantage of, for the recent scarcity has been severely 

| felt, both in the steel and iron works, and has given rise 

to much difficulty. It is expected, however, that, 

| having got abreast of the orders in hand, the smelters 

| may find themselves in a better position than they have 

| done for some time past. In consequence, the financial 

tone is much improved, and, with the steady home 

demand, things ought to move along much more smoothly. 

Although the rate for export has increased to a most 
liberal figure, little business is being done. 


Ironmoulders’ Conference.—W ith the purpose of con- 
sidering the Government’s report on the hours worked 
in munitions factories, a conference, the first of its kind, 
was held in Glasgow a few days ago, there being present 
representatives from the majority of the districts in 
Scotland. The matter was fully discussed, as was also 
the experiment at present being tried by the Ministry 
of Munitions, of establishing a shorter day’s labour for 
those engaged on munition work. It was contended by 
the delegates present that the time was now ripe for 
demanding a Setar day for foundry workers also, and 
the resolution which was unanimously carried embodied 
this, and also the fact that no Government experiment 
can be regarded as complete unless it extends: to the 
foundry as well. ‘‘ Workshop Conditions” were also 
discussed in all their bearings, the general impression 
being that in many cases reconstruction is urgently 
required, and due attention given to sanitary and 
hygienic conditions. 








Nirrate or Sopa Executive.—In accordance with 
decisions reached at the Inter-Allied Conference held in 
Paris from November 29 to December 3, 1917, a Nitrate 
of Soda Executive has been formed to deal with the 

urchase and supply of nitrate of soda in Chili for the 
British, French, Italian and United States Governments. 
This Executive will have its offices at Empire House, 
Kingsway, London, W.C. 2. 


British AssociaTION oF CHEMISTs.—We are informed 
that the inaugural meeting of this Association, held in 
Manchester on November 10 last, was attended by about 
700 chemists from all parts of the Kingdom. next 
general a will be held at Manchester on February 
9. The joint hon. secretaries are Mr. T. F. E. Rhead, 
M.Se., Nechells Gas Works, Birmingham; and Mr. 
R. E. Crowther, 3, Langford-road, Heaton Chapel, near 
Stockport. 


Tue SUPERINTENDENT ENGINEER OF THE CUNARD 
Liye.—Mr. Alexander Galbraith, who has for about eight 
years been associated with the Cunard Company, first as 
Assistant Superintendent Engineer, and for the past five 
years as Superintendent Engineer, has been compelled on 
account of health considerations to tender his resigna- 
tion tothe Company. Mr. Galbraith’s services, however, 
will for the present be at the di 1 of the Company 
in @ consultative capacity. Mr. John Austin, who has 
been one of the Assistant Superintendent Engineers, has 
been appointed Acting Superintendent Engineer, while 
Mr. James Kendall and Mr. J. White continue in 
their present capacities as Assistant Superintendent 
Engineers. 
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NOTES -FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iren Trade.—Trade has resumed its 
normal course, and there is a fair amount of home 
business passing in Cleveland pig iron under the liberal 
January allocations, and though difficulties of distribu- 
tion are fully realised, hope is entertained that means 
of transit will be such as to enable, to some extent, the 
overtaking of arrears of deliveries. Shortage of trucks, 
however, is still seriously felt. So far as export trade is 
concerned shipments to France are proceeding steadily, 
and it is reported that there is a little 


, I ie more cargo space 
available for loadings for Italy, but new forei usiness 
is still very quiet. For home consumption No. 3 Cleve- 


land pig, No. 4 foundry, and No. 4 forge all stand at 95s., 
and for shipment to France and to Italy these qualities 
are quoted 114s.: whilst No. 1 is 99s. for home use and 
119s. for exports to the allies. 


Hematite Iron.—The situation is still stringent in the 
East Coast hematite branch but it is some satisfaction 
to know that relief is gradually if only slowly being felt 
by the increasing production of basic iron. Pressure for 
delivery of hematite is unabated. By the system of dis- 
tribution, under strict official supervision, regular 
supplies to home customers are maintained on a scale 
sufficient to satisfy minimum needs, but when these have 
been met little surplus iron is available for disposal to 
buyers abroad, Nos. 1, 2 and 3 are 122s. 6d. for home use 
and 147s. 6d. for export to France and Italy. 


Production of Pig Iron.—By the blowing in of two 
additional blast furnaces to produce steel-making iron 
the number of furnaces in operation on the North-East 
Coast has been increased to 78, of which 32 are turning 
out Cleveland pig, 28 are making hematite, and 18 are 
manufacturing basic, spiegel, and other special irons. 


Manufactured Iron and Steel.—After having undergone 
considerable repair during the holidays, works are running 
well, but the huge output is none too large for the un- 
abated demand. Government requirements and ship- 
yard needs continue to take up practically the whole of 
the production, and little opportunity is afforded for the 
transaction of any ordinary commercial business. Quota- 
tions are very strong. To home customers the following 
are among the principal market rates : common iron bars, 
131. 158. : best bars, 141. 2s. 6d.: best best bars, 14/. 10s.: 
iron ship plates, 15/1. 10s.: iron ship angles, 132. 15s. : 
packing iron and steel (parallel), 137. 10s. : packing iron 
and steel (tapered), 151. 15s. : steel bars (no test), 15/. : 
steel ship plates, 11/. 10s. : steel ship angles, 111. 2s. 6d. : 
steel boiler plates, 12/. 10s.: steel joists, 11/. 2s. 6d.: and 
heavy sections of steel rails, 10/7 17s. 6d. 


Record Wages at Consett.—The accountant’s certificate 
gives the average net selling price of steel platesat Consett 
for the three months ended November 30 last at a figure 
which under sliding scale arrangements raises the wages 
of steel millmen by 24 per cent. for the current quarter, 
bringing wages up 60-65 per cent. above the standard. 
This figure constitutes a record in the history of steel 
making at Consett, the previous highest rate being 
during the brisk period ending at the close of 1900, when 
the wages ascended to 27} per cent. above the standard. 
When the war broke out the prevailing rate was 15 per 
cent. above the basis, se that wages have gone up since 
by exactly 50 per cent. above standard. Wages have 
been stationary since March, 1917. 


Coke.—There is a good deal of activity in coke. 
Average blast furnace kinds are 33s. at the ovens, and 
low phosphorus qualities 35s. 6d. at the ovens: whilst 
foundry coke for export is 45s. f.o.b. 





ApbITIONAL Civit. Lorp oF THE ApMIRALTY.—His 
Majesty the King has approved of the appointment of 
Mr. Arthur Francis Pease to be a Lord Commissioner 
of the Admiralty (unpaid), with the title of Second Civil 
Lord. The need for the appointment of another Civil! 
Member of the Board of Admiralty, in order to meet 
the great increase in its administrative work, was 
mentioned by the First Lord in his statement on the 
Second Reading of the Consolidated Fund Bill on 
November | last. The Second Civil Lord will undertake 
during the war the administration of the Director of 
Works’ Department, and the programme of Naval Works, 
— enabling the Civil Lord to undertake other important 

uties. 


EXTRAORDINARY ELecrrica ProGress.—A _ by- 
product of war industry likely to’ be particularly dis- 
tasteful to the German business community is the 
amazing increase in the United Kingdom’s generation 
of electricity for industrial uses. It is estimeted by 
the British Empire Producers’ Organisation that the 
national output of electricity has more than doubled 
in the past three years owing to the urgent demand from 
munition factories. There are some astonishing examples 
of local generating stations producing six or eight times 
the pre-war quantity. One well-known steel works is 
actually purchasing over 40,000,000 units a year, which 
ic far more than what would, in 1914, have been regarded 
as a large total demand for any town in the country, with 
perhsps half e dozen exceptions. It is not surprising 
that, in such circumstances, the future of the electrical 
industry is a subject of exceptional interest to more than 
one Government department in view of its vital i 
on industrial reconstruction, and it is gratifying to 
gather that the makers of electrical machinery and 
apparatus are seriously calculating how to keep level 
with the great potentialities of this key industry. 








NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

The Local Markets.—There is no improvement in the 
market this week. Stocks are accumulating to such an 
extent that collieries are unable to get supplies of empty 
wagons, with the result that a number of pits were 
reported idle. It is understood that the exporters who 
defeated the recent French pooling scheme, continue to 
take action for the protection of their interests within 
the provisions of the Limitation scheme, but the Alloca- 
tion Committee are not likely to take any further action 
in the matter, in view of the rejection recently by the 
War Trade Department of its recommendations with 
regard to licences over the next three months. 


Newport.—Conditions on the market are not brisk, 
and buyers have no difficulty in securing all their 
requirements for prompt business. The glut in small 
coal is again becoming a serious problem. At many 
piaces the facilities for banking small coal have been 
exhausted, and it is probable that the Controller of 
Coal Mines will have to come to the aid of the colliery 
companies if stoppages are not to increase. 


Colliery Deal.—It is understood that formalities 
connected with the purchase of the Cwmaman pees. 
in the Aberdare Valley, will be completed this week. 
It transpires that the transaction is of a private character, 
and that the principal purchasers include Mr. D. R. 
Llewellyn, as one or two other well-known Cardiff 
docksmen. The agency will be transferred to Messrs. 
James & Llewellyn, Imperiel Buildings, Docks, Cardiff, 
and will increase the control of that firm to, approxi- 
mately, 1,000,000 tons of coal per annum. 


Slack Time at the Collieries.—-Another meeting of the 
Commission of Enquiry into slack time in the South 
Wales coalfield was held on Tuesday. Those in attend- 
ance were the Right Hon. T. Richards, M.P. (representing 
the workmen), Mr. Finlay A. Gibson (representing the 
Coalowners’ Association), Mr. J. J. Anthony and 
Mr. H. A. A. Phillips (representing the Board of Trade). 
Evidence was given by representatives of the colliery 
companies who had given notice to certain of their 
workmen to terminate contracts owing to the short time 
worked at their collieries. The Commission will meet 
again in order to prepare a report for submission to the 
Controller of Coal Mines. The South Wales Federation 
have decided to establish an employment bureau for the 
purpose of making arrangements for the transference 
of workmen from areas where work is slack to other 
areas where their services might be utilised to advantage, 
But whatever are the measures taken, they can hardly 
prove an effective remedy for the —— position of 
affairs, but may be palliative and, therefore, worthy of 
support and encouragement. 





Steet Scrap anp Wrovest [ron Scrar—-The 
Minister of Munitions issued, on the 3rd inst., an Order, 
modifying the general permit as regards dealings in steel 
scrap and wrought-iron scrap, and fixing the prices for 
both in their various classes. All communications with 
reference to the Order should be addressed to the Con- 
troller of Steel Production (Room 381), Ministry of 
Munitions of War, Whitehall Place, 8.W.1. 





CoMBINES IN THE GERMAN IRon INDUstTRY.— Whilst the 
combine question was settled some time ago within the 
bar iron and the rolled wire industry, the arrangements 
having been prolonged, as far as the bar iron industry 
is concerned until four months after the conclusion 
of peace, the plate and the tube and pipe industries were 
left in abeyance. The agreements within these latter 
branches will in the meantime probably hold for six 
months from the beginning of next year, but of the 
formation of regular syndicates there can hardly be any 
question at present. . 

PrecIsION LEVELLING OF THE GOTTHARD TUNNEL.— 
Traffic through the Gotthard Tunnel having diminished 
during the war, owing to the phical position of 
Switzerland, the Federal Geodetic Department has made 
use of this period of decreased activity for conducting 
a precision levelling of the tunnel. The operations have 
a general interest ; for the survey between the North Sea 
and the Mediterranean rests on observations taken 
in alpine passes partly under conditions which made a 
checking of the measurements desirable. The Gotthard 
Tunnel levelling was carried out in the week July 15 to 21, 
1917, under the superintendence of Mr. H. Zélly, who 
gives a preliminary account of the operations in the 
Schweizerische Bauzeitung of December 8. The instru- 
ments, from the firm of Zeiss-Wild, Jena, had y been 
used by Mr. — for the survey of the Létschberg 
Tunnel. The s was divided into two groups, the 
one group working north-south from Géschenen to 
Airolo, the other south-north. Each group consisted of 
an engineer (Messrs. R. Gassmann and J. Favre), an 
assistant, seven men, and a signalman from the railway 
service. The eastern tunnel track was placed at the 
disposal of the surveyors each night from 11.30 p.m. 
till 7.30 a.m.: all the traffic through the tunnel was 
carried over the western track, and the smoke and steam 
from the trains were drawn off to the south. The 
average progress made per night amounted to 3 km., 
the work through the whole le of the tunnel, 15 km., 
in which marks had previously been fixed, occupying 
five nights. So far as can be seen at present, the dis- 
ompeny between the determinations for the tunnel 
ends amounts to 10.5 mm., and the agreement with the 
old geodetic survey of 1869, within 2 cm., would be 
very ory ae he mars Bw, orate 
take a long time, agreement. is, for present, 
considered rather as accidental. 





EXPANSION OF THE GERMAN CHEMICAL 
INDUSTRY. 


For some time a material increase in the capital 
of leading concerns in the German chemical industry 
has been expected, and the official announcement is 
now available. From this it appears that the three 
concerns known as the aniline up—the Héchst = 
Works, the Baden Aniline and Soda Works and the 
Dye Works, formerly Fiedr. Bozer and Company— 
are each increasing their capital by 36,000,000 marks, 
which brings up the capital of the three companies to 
90,000,000 marks each, a substantial figure in the 

te for a section of one industry. The aniline 

works in Berlin-Treptow are increasing their capital by 
13,200,000 marks, whereby the capital will be raised 
to 33,000,000 marks: and the Griesheim-Elektron con- 
cern are raising their capital from 16,000,000 marks to 
25,000,000 marks: in addition, the Leopold Cassella 
Company are increasing their capital from 30,000,000 
marks to 45,000,000 marks. This means an te 
increase of capital of the more or less combined concern 
of 150,000,000 marks nominally. In reality, however, 
the increase in capital may be said vastly to exceed this 
sum, as the concerns in question are all flourishing 
concerns which pay high dividends (see appended table) 
and whose shares rr command very high 
remiums. The companies themselves, however, have 

oregone any profit under this head, the new shares 
being offered the old shareholders at 107 per cent. : 
the 7 per cent. being applied to cover the costs in con- 
nection with the fi ial tr tion, &c. The new 
capital is principally intended be devoted to the 
nitrogen industry. The companies—as is the case 
with other concerns—no doubt intend to reduce the 
dividends by such large increases of capital, as these 
continuous high dividends have their disadvantages in 
the matter of taxation and in other respects as well. 
This policy is likely to be adopted by other flour.shing 
companies, in addition to what has already taken place 
in this connection. What the contemplated reduction 
in dividend may amount to in percentage remains to be 
seen, but in the meantime the old shareholders are receiv - 
ing a very handsome premium in the shape of the right to 
su ibe at the low figure of 107 per cent., the more so 
as the new shares receive dividend for the whole of the 
year 1917. An exception to the general rule of issue 
is a sum of 1,000,000 marks in the Griesheim concern, 
which has been reserved for a syndicate at a fixed price. 











Allot- 
Present Future ment, Dividend 
Capital. Increase. Capital. First 10 1916. 
Years. 
marks. marks. marks, per cent. per cent 
Hochst Co. 54,000,000 36,000,000 90,000,000 24.82 23 
Baden Co. 54,000,000 36,000,000 90,000,000 24.82 28 
Boyer 54,000,000 36,000,000 90,000,000 24.82 2 
Cassella .. 30,000,000 15,000,000 45,000,000 9.81 2 
Treptow .. 19,800,000 13,200,000 33,000,000 8.08 25 
Griesheim 16,900,000 9,000,000 25,000,000 6.0 16+ 6 
Weiler er- About About About 
Meer .. 12 


8,000,000 2,000,000 10,000,000 14 





TRADING WITH THE Enemy Act.—The Controller of 
the Foreign Trade Department has sent us a copy of a 
new list (No. 43) of additions to the Statutory List of 
firms of enemy nationality or enemy association with 
whom persons in the United Kingdom are forbidden to 
trade. Copies of this list can be obtained at a trifling 
cost from the Superintendent of Publications, H.M. 
Stationery Office, Imperial House, Kingsway, W.C. 





Acip Resistinc Atuminium ALLoys.—In continuation 
of the researches on acid-proof alloys, which are being 
conducted at the Technical High School of Aachen, 
Dr. v. Zeerleder has been investigating aluminium alloys. 
In their case resistance to nitric acid (of 5 per cent.. 
mostly) was particularly studied, because aluminium 
itself is hardly attacked by this acid, concentrated or 
diluted, but it is doubtful whether the aluminium alloys, 
which are technically used, will not be corroded. Salt 
water it resulted (Metall und Erz, September 8, 1917, 

es 325 to 330) corroded the alloys just like nitric acid. 
The addition of iron deteriora’ the aluminium both 
mechanically and chemically : the alloys were coarsely 
crystalline and brittle : they could be polished and filed, 
but spoiled the tools: there was a eutectic ay for 
aluminium with 3 per cent. of iron, and the alloy with 
4.3 per cent. of iron was least corroded. In the case of 
copper-nickel alloys, to which we referred on page 610 
of our issue of December 7, 1917, a certain improvement 
of the alloys by the addition of both tungsten and iron 
to the metals had been established. Tungsten (up to 
10 per cent.) was therefore added to aluminium con- 
taining up to 28 per cent. of iron. Mechanically the 
t ten Cn esevel the alloys : as regards resistance to 
acid there was a slight improvement by a maximum 
percentage of 1.5 per cent. of W, but not by any higher 
percen Then nickel or cobalt were fused with 
the alloys, in order to ascertain whether nickel or cobalt 
could advantageously replace the iron in them. Some 
of the new nickel alloys, however, grew in volume and 
crumbled in a few days, ibly owing to the formation of 
some carbide, altho every precaution was taken 
to exclude carbides, and although there was no smell of 
hydrocarbons. Chemically, the addition of nickel was 
lways bard, the presence of as little as 1 per cent. of 
nickel rendering the alloys very corrodible in acid. 
Altogether none of the many alloye prepared were equal 
or superior to pure alurninium as to ite corrodibility. 
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THE REPAIRS OF GERMAN VESSELS 
INTERNED IN THE UNITED STATES. 


We reproduce from the Journal of the American 
Society of Naval Engineers the following very ———s 
rs dealing with the repairs of German vessels intern 
in United States ports: 


“ Repairing German Vandalism by Electric Welding.” 
By Commander E, P. Jessor, U.S. Navy, Member. 


Ow April 6, 1917, the interned German and Austrian 
vessels located in the port of New York were taken over 
by the collector of customs for safe ~ gig ony crews 
being sent to Ellis Island and interned. e vessels 
consisted of the Vaterland, Kaiser Wilhelm II, Koenig 
Wilhelm II, President Lincoln, President Grant, Bar- 
barossa, Grosser Kurfurst, Hamburg, Harburg, Pisa 
Nassovia, Frederic der Grosse, Prinzess Irene, Adam- 
sturm, George Washington, Martha Washington, Magde- 
burg, Prinz Joachim, Allemenia, Prinz Eitel Frederich 
Pennsylvania, Armenia, Portonia, Maia, Clara Mennig 
Dora, Ida, Himalaya, Indra, Mattedor, Bohemia. These 
vessels were located at various places in the port, 
5 being at 135th-street, 15 of them at the Hoboken piers, 
2 at 29th-street, Brooklyn, N.Y., 4 at 65th-street, 
Brooklyn, N.Y. Merthe Washington at Stapelton, 
Staten Island, Himalaya at Newark Bay. Of these the 
Martha Washington and Himalaya were in the courts 
under libel, and therefore were not available for our 
use. 

Immediately on taking over these vessels the Shipping 
Board appointed a committee of engineers to make a 
survey of the vessels and superintend the repair of them, 
while the collector’s office was responsible for their care 
and preservation until such time as they were taken 
over by the Shipping Board for repairs. 

The organisation of the collector’s office did not 
have the necessary technical experts to care for these 
vessels, and an officer was therefore detailed by the 
Commandant, New York Navy Yard, to assist the 


+ o> 





collector in this respect, and he acted in that capacity 
| eet all the vessels were turned over to the Shipping 


Board, 

It had been announced in the public press previously 
that the mechinery of these vessels was very badly 
demaged and an inspection of these damages was made 
by e@ board of naval officers appointed by the Com- 
mandant shortly after the damage was discovered 
and some time before this country entered the war. 
This inspection developed the fact that the vandalism 
on all vessels was, in general, the same, which would 
indicate that general instructions had been issued to all 
commanding officers by the same agent. It also oo 
that the parts damaged, as a rule, were those probably 
on hand as spare parts in the home ports of the vessels. 
In cone this country did Le — the war, the ships 
co again commissio: utilis: 8 
already provided. J ae 


vessels was of the greatest importance, and to that end 
the Collector appointed a Board of Rail 


ilway Engineers 
to investigate the damage to the Bem we to these 


vessels with a view to the use of electric welding when 
it could be done satisfactorily. This board, headed by 
the consulting engineer of the Erie Railroad, consisted 
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| originally. The Electric Welders’ Committee reiterated 


| their report that all the cylinders could be saved. 

| Great opposition to the electric welding of cast-iron 
cylinders developed among certain engineers, and it 
| was with the greatest difficulty that consent was 
| obtained for a trial of this method. With so much at 
| stake, and considering the time element, the logical 
| procedure would be to repair one cylinder by this method 
| and to put this cylinder through a series of drastic tests. 
| Unfortunately this method was not pursued, and the 
| controversy with regard to the methods to be applied 
| in these repairs continued until the larger vessels were 
turned over to the Navy Department to be fitted as 
transports, about the middle of July, 1917. 

All told, the principle of electric welding has been 
applied to 15 ships in the port of New York. Of these 
15 ships all are in commission and will probably be 
| ready for service before this article appears in print. 
In no case known to the writer will the repairs to the 
propulsive machinery of the vessels delay them beyond 
the time necessary to equip them as transports. In 
other words, by the use of electric welding all of the 
| vessels will have been got out as quickly as would have 
been the case had no demage to the main machinery 
| been done by the Germans, the vessels being in other 
respects badly run down and in need of extensive overhaul. 

At first glance it would appear that the scepticism 
of marine engineers toward the electric welding of iron 
castings would indicate a lack of progressive ideas in 
the marine world, when it is a fact that the railroads 
have been using this method successfully for several 
years. This, however, is not necessarily the case, 
inasmuch as marine repairs do not bring into play the 
repair of cast-iron as frequently as do railroad repairs. 
Cracking of cylinders is one of the most common of 
locomotive breakdowns. This, added to the imperative 
need of some method of quick repair for railroad equip- 
ment, has served to develop in this particular branch of 
engineering the use of electric welding far beyond its 
development in the marine world. It would appear 
that the engineering magazines have not kept pace 
with the times, or the great use which railroads are 











of the electrical engineer of 
the New York Central, the 
| ‘ mechanical superintendent 
; of the Erie, one neral 
1 foreman from the Erie, and 
| one general foreman from 
- } the New York Central. 

These tlemen were all 

thoroughly familiar with the 

use of electric welding on 
the railroads. The railroad engineers were probably 
the only ones in this country who had made any extensive 
successful use of electric weldi in connection with 
cast-iron. Their services were offered to and accepted 
by the Collector. 

The Shipping Board had also appointed a Board of 
Engineers to inspect these vessels. The inspections b 
these two boards were made at the same time, althoug 
the boards worked separately. The report of the Boerd 
of Engineers for the Shipping Board recommended the 
renewal of all- cylinders which were badly damaged. 
These recommendations were made without any idea 
of the use of electricel or other méthods of welding, 
and were therefore not of any use as-to time and cost 
if ss. rocesses were applied. The report of the 
Electric ders’ Committee was unanimous in stating 
that all dam cylinders could be reclaimed. This 





after thi i 
It was ~ ye that the rapid repair of PES -wtphce we ie r this committee had been cautioned 


to be very conservative in their statements with 

to what they could.do, as it was important thet the work 
be completed in such mariner as to render the engi 

of these vessels as reliable after repair as they had ‘boon 
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meking of electric welding would have been more 
exploited and the knowledge of this particular method 
of repair more generally disseminated. It is also true 
that the mechanism used in electric welding has had 
much to do with propagating the idea that cast-iron 
could not be welded. e ordinary welding apparatus 
has not sufficient control of the electric current to insure 
proper heat at the point of the weld, thereby rendering 
electric welds very unreliable. 

For this reason the railroads were forced to expend 
large sums of money in developing a welding appa- 
ratus which did have this control, and they have to- 
day what seems to be @ satisfactory equipment from 
this viewpoint. . 

In order to successfully weld with the electric arc it is 
necessary to have complete control of the current. The 
arc must be directed along the line of fracture to be 
welded. Welding must be done slowly, the metal being 
laid on layer by layer, and each layer must be caulked 
and peened to knock or chip out the metal that has 
oxidised or hardened. Cast-iron is not welded to: cast- 
iron direct. Special alloy steel wire is used to supply 
the eG metal. In weldi two cast-iron edges 
together a layer of steel is welded to each, and then 
these steel layers are welded to each other. It is difficult 
to weld two cast-iron parts together, but comparatively 
-easy to weld a steel piéce to a cast-iron piece. 

advantage of electric welding is that the work 
can be done without preheating the and without 
a parts from the ship (provided the electric 
are can roperly directed along the fracture). 
After the Electric Welders’ Committee had made their 
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report and the consent of the Shipping Board Engineers 
had been obtained the railroads were called upon to 
furnish equipment for this work, and it is very much 
to their credit that all the apparatus necessary has been 
furnished from time to time and every effort has been 
made by them to assist in expediting the work. This 
frequently was to the detriment of their own work, 
since the operators and machines had to be taken from 
their shops. 

The damage done to the machinery of each vessel 
was photographed, and also drawings of the various 
breaks in the castings was carefully made. 


New York Centre! Railroad and the drawin; 
under the guidance of Mr. H. A. Currie, of t 
Central, by New York Central draughtsmen. 
drawings are to scale and give a ve 
idea of the damage done. 


These 





The photo- | 
graphs were taken by the official photographer of the | 


The Prinzess Irene and the Frederic der Grosse were 
sent to the Nevy Yard, Brooklyn, N.Y., for overhauling. 
Complete photographic records of the work done on the 
main engines of these vessels were kept, and some are 
embodied in this article. The breaks shown on these 
engines were probably as difficult of repair as any. 
These two vessels have been completed and are mow in 
the transport service. From the start no trouble has 
ever developed with — to the welds after they were 
pronounced finished. Some of these photographs show 
the break after being prepared for welling : others show 
the cylinder with the insert fitted ready for welding, and 
others show the completed weld. It will be no that 


were made | the cast-iron side is studded. This is not done as a 
New York | necessary part of this repair, as all tests of welds made 


by the welding apparatus have shown practically the 


y comprehensive | same tensile strength as the material which was welded. 
The set of drawings made | This laying over of metal on the cast-iron side of the weld 


for the steamship President Lincoln are shown in Figs.| was merely done as a precaution and to increase the 


1, 2 and 3, page 34. 


Mr. D. W. Wilson, Junr., vice-| strength of the weld beyond that of the rest of the 
president of the Wilson Welder and Metals Company, | cylinder. 


Studding up the cast-iron side of the break 


Inc., of New York, gave his personal attention andj has also been the subject of much criticism, numerous 


supervision to the work of welding. 


engineers having jumped to the conclusion that the 


he first vessel upon which this method of repair| repair was: not made by welding the cast-iron nearly 
was tried was the Armenia, which had been taken to a|so much as it was made by welding around steel studs 
in the cast-iron. 


private shipyard for overhaul. 


The cylinders were! which had been embedded 


This, 





Fig. 4.“ Prinzess Irenr,”’ Damacep H.P. CytinpEr, Reapy ror INSERT, PREPARATORY TO WELDING. 


removed from the ship to the dock, although this 
was unnecessary. The welders were put to work welding 
two nozzles on the main cylinders. one of the engineers 
of the shipyard believed in the process, and for that 
reason the welders worked under a handicap. This 
perticular piece of work is interesting because when 
finished no caulking was necessary on these welds. 
When the first test was made some leakage developed 
in the weld, and it was found that, due to the position 
of the cylinder, the welders had difficulty in reaching 
the points to be welded, and the work was not properly 
done. When the cylinders were turned over so that the 
operator could get at the work easily, the weld was very 
soon completed and a test of 75 per cent. above the 
working pressure showed no signs of leakage of any 
description. The vessel wés very quickly placed in 
service at a cost for this particular part of the work of 
about one-fourth of what had been anticipated. 

The next vessel, the Nassovia, had almost a similar 
job, that is, two steam nozzles to be welded. On this 
work an air caulking tool was used to caulk the whole 
surface of the weld. From that time on no weld was 
considered satisfactory until it had been thoroughly 
gone over by the caulking tool. It wes found that on 
laying on the welding metal it might be porous in spots, 
but in addition to the necessity of closing up the porous 
spots, the hammering of these welds is sure to develop 
any hard or brittle metal, and where any such does 
develop, that part of the weld is immediately cut out 
and new welding metal laid on. The writer believes 
it essential for safety that no weld, whether done by 
the electric process or by oxy-acetylene, can be con- 
sidered safe for such work until it has been hammered 
and the weld proved in that manner. 

The Pisa was next welded, this being another case of 
welding main engine nozzles. One of the effects of the 
scepticism of engineers with regard to this work was 
shown when the Pisa sailed from this port to Norfolk 
and, on arrival at Norfolk, it was reported that the weld 
had given way. Investigation demonstrated that two 
small pin holes had shown up in the weld from which 
oozed an occasional drop of water, no steam issuing 
whatever, but there had been so much talk of the 
dangers of the electric welding that the engineers of the 
vessel were afraid to go to sea with it. It was only after 
the naval yap from the Norfolk Navy Yard had 
pronounced the work safe that the engineers of the ship 
were prevailed upon to make the voyage. 





however, is not a criticism which is vital, because it 
was only necessary that the cylinder welded be rendered 
as strong as before the break, and this undoubtedly has 
been accomplished in every case. 

The welding done on the Frederic der Grosse and the 
Prinzess Irene is the first straight electric welding in 
any of these vessels. In all previous cases the scepticism 
of the engineers who had immediate control of decidi 
upon the form of patches which should be used caus 
them to have particles cast overlapping the cylinder walls, 
and there bolted to the walls, so that pert of the pressure 
was taken by the bolts and not all of it by the weld, 
as is the case of the Frederic der Grosse and the Prinzess 
Irene. 

On the Koenig Wilhelm II the original intention was 
to repair the cylinders by mechanical patches. These 
patches were made of composition, and in most cases 
were in the form of inserts between cast-iron sides of 
the breaks. When these vessels were taken over by 
the Navy Department all composition patches were 
discarded and cast-steel patches substituted, but, due 
to the fact that the ¢ylinders had already been tapped 
for the bolts of these mechanical patches, the cast-steel 

tches were bolted to the cylinders and then welded. 

he amount of fitting necessary to make a mechanical 
patch steamtight is shown by the fact that 10 weeks 
after the Koenig Wilhelm II repairs had started the 
machinists were still at work on these patches scrapi 
them to a fit. The difference between this method an 
that of welding steel patches is shown by the fect that 
many of the patches on the Frederic der Grosse and 
the Prinzess Irene were fitted in 48 hours ready for 
welding. In other words, they are not fitted at. all, but 
merely bevelled off to receive the welding material. 

On the Kaiser Wilhelm II a slightly different condition 
was encountered in that the liners for the cylinders in 
some cases had pieces broken out of them. In the case 
of the low-pressure liners it was decided that the small 
area covered by the break did not justify the con- 
demning of these liners. Therefore cast-iron inserts 
were made and welded in place and then ground down 
to the surface of the rest of the liner. New liners were 
cast for the high-pressure cylinders. 

Besides the damage to the cylinders and valve chests 
there were some cases of bent piston rods, broken 
pistons, broken cylinder covers, and various other 
smaller items of destruction. On the Kaiser Wilhelm II 
the intermediate piston rod on each engine was badly 





bent, but not so badly as to preclude its being straight- 
ened and replaced. This work is now completed. In 
no cases were the boilers of these vessels maliciously 
injured, and in very few cases were the major auxiliaries 
tampered with. From the methods used in disablin 
the machinery it would appear that the Germans ha 
a definite plan in view, and it is very probable that all 

ts broken have duplicates already cast and ready 
in Germany to replace them at the end of the war. In 
a number of the ships the engines were disabled by 
breaking or throwing overboard the throttle valve. 


The ——s of new throttle valves has generally 
taken as much time as the repairs of the breaks to the 
machinery 


The case of the Vaterland is quite different from that 
of any of the ships. The Vaterland, being the largest 
ship afloat and the most complicated, seems to have had 
inferior engineering talent operating it. Her engines 
are of the Parsons type of turbine, there being four 
ahead and four astern turbines on four shafts. ll the 
ahead engines were found in excellent condition and all 
of the astern engines were found more or less damaged. 
The major part of this damage seems to have been due 
to faulty operation and not to any malicious intent. 
Cracks were found in the casing of the starboard high- 
pressure backing turbine. These were so .extensive 
that it was palpable that the engines had not been 
used on the last run, This view has been corroborated 
since by the discovery of certain written matter on 
board showing that the vessel made the last trip on 
three propellers and at reduced s One crack in 
the lower casing of this turbine extended a distance of 
about 8 ft. around the circumference of the steam belt. 
Other cracks were found in the upper half of the casing. 
In addition to this the dummy cylinder was found 
cracked in three places, all being in the wake of the 
nozzle box. This turbine has one stage of impulse 
blading, and, as the action of the nozzle boxes had 
evidently been such as to distort the casing and develo 
the cracks which were found, it was decided to cut o 
the impulse blading entirely. While this will reduce 
the economy in these engines, it is not believed that it 
will reduce the backing power to any extent, since more 
steam will be admit to the reaction blades than 
formerly. 

The auxiliaries of the Vaterland were in fair condition, 
as were the boilers. e vessel has 46 Yarrow boilers 
with closed ash-pit system of forced draught. The 
boilers showed evidence of poor handling. The presence 
of a great amount of oil shows poor marine practice, 
and it appears that the Germans were using lubficant 
in the cylinders of the auxiliaries. This practice has 
been discontinued in our service for many years. It is 
a curious fact that, although this vessel had steam lines 
which in some cases extend over a length of 300 ft., 
she was not fitted with proper drains and traps, such 
drains as were fitted being run into the bilges. The 
boilers are not fitted with internal feed pipes, and as a 
result they seem to prime Nae easily. Internal feed 
pipes have been fitted. Beside the damage to the 

lading of the backing turbines a few minor attempts at 
disabling the ship were discovered. One section of 
suction pipe to the fire and bilge panes was found with 
holes bored in it, these holes plugged up with putty 
and red lead and then covered So that they vou not 
be discovered. The glands for the stern-tube stuffing- 
box had been removed and strewn through the bilges. 
A great deal of water had entered the stern-tube com- 
partment. All perte of these glands were located and 
replaced and the compartments cleared of water. 

One of the great difficulties in carrying on the repair 
work of these vessels has been the lack of proper draw- 
ings and the lack of information with regard to the 
operation of the ry | This has been particularly 
true in the case of the Vaterland, on account of the 
great mass of machinery and electrical apparatus and 
piping, and it has been only by the most patient and 

ogged following up of pipe lines and electric wiri 
that sufficient knowledge of this vessel has been acqui 
to render it safe to take it to sea. All of her electrical 
equipment is of the very latest type, some of it mani- 
festly superior to that in use in our service, One item 
which the writer noticed particularly is the micrometer 
attachment to the gyroscopic compass by which the 
helmsman can note the change of one-tenth of a degree 
in the heading of the ship. I am informed by the 

roscopic experts of the New York Navy Yard that 
the German compass is very much more simple and needs 
very much less adjustment and care than the one in use 
in our service. 

The complicatedness of the electrical system of the 
ship can be judge when it is stated that there is a clock 
system connected electrically with the master clock on 
the bridge which controls and regulates 530 cleoks 
throughout the ship. The vessel also has a complete 
watertight door system, the doors being operated 
hydraulically and controlled from a station on the 
bridge. For fire protection all bunker compartments 
below are connected by tubes to a glass case on the 
bridge. A system of blowers, operated at regular 
intervals, discharge air through these tubes into an 
indicator-box. In case there is fire in any compartment, 
smoke is carried by this blower into the indicator-box 
on the bridge, showing what compartment is on fire. 
Alongside of this box is a hose attachment for attaching 
to the pipe from the compartment, and valves for turning 
on a smothering gas to extinguish the fire. 

This vessel is not a cargo-carrier and therefore any 
coal which is used must be compensated for by water 
ballast, so it has the necessary tanks for keeping on an 
even keel and also has a set of anti-rolling tanks for 
use in @ sea-way to prevent excessive rolling. These 
anti-rolling tanks were fitted on account of the insta- 
bility of the Imperator at sea. 

In summing up the subject it is thought necessary to 
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invite particular attention to the following items with 
regard to electric welding and its proper application. 
In welding cast-iron it is particularly essential that 
the welding metal be laid on the cast-iron surface with 
the greatest care, since it is the juncture between the 
cast-iron and the welding metal which is liable to be 
inferior. To accomplish this the welding metal should 
be laid over the cast-iron surface wherever possible 
before the patches are put in place. This method gives 
the welder more room to work and permits him to p 
a steadier arc and thus reduce the probability of too 
much or too little heat spoiling that part of the weld. 
This metal as it is laid on the cast-iron surface must 
then be ned by a caulking tool in order to —- 
any hard spots or spots where contact is not good. 
After this part of the operation is completed the patches 
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should be put in pieow and the completion of the weld 
then is merely welding of steel to steel, which is a very 
simple process. 

Of course it is important in such special work as this 
that the operators be the most skilful obtainable. In 
the work which has been carried on in the German ships 
the operators have not been particularly skilled men in 
all cases on account of the great number necessary and 
the comparatively few who are fairly skilled in this art. 
For that reason more cutting out and replacing of bad 
metal has been necessary than would have been the case 
if the work had not been so extensive and had only 
skilled operators been used. 

It is thought to be a remarkable fact that in all the 
work which has been undertaken by the electric welders 
there has never been a failure, this in face of the fact 
that almost every conceiveble kind of patch has been 
handled, and also in face of the fact that the work has 
been very much more extensive than any ever before 
attempted. 
kind of any moment to be attempted in marine engineer- 
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I believe this is practically the first of its | 


ing. The writer’s confirmed belief is that the scraping 


of cast-iron parts of machinery is entirely unnecessary | 


and will very soon be e thing of the past. It cannot be 
| too strongly insisted that in every case in which this 
method has been used the repaired job has been fully 
as strong as it was before the damage was committed, 
and i» most cases stronger in the particular part affected. 





Borter DAMAGE on §.S. ‘“‘ PoMMERN.”’ 


The steamship Pommern, now the Rappahannock, | 
When it was decided | 


was interned at San Francisco. 
to put her in service a survey of the vessel developed 
the fact that of four Scotch boilers on the vessel but one 
could be repaired. It was necessary to renew the other 
three. 


Fie. 6. 


. 


Fia. 8. 
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The | yg oe ae Figs. 10 and 11, e 37, give some 
idea of the nature of the damage. e boilers were 





ruined by firing. Not satisfied with the results of this 
| treatment it appears that thermit or some kindred agent 
was employed to complete the vandalism. 
| The net result, however, was negligible. Considering 
| quite aside from the cash value, the military value of the 
| vessel, for every ship to-day has at least a potential 
military value, the cost and time required to effect the 
| necessary boiler repairs and replacement would surprise 
the agents that so carefully thought out the campaign 
of vandalism on the German vessels seized in this 
| country.—Eprror of the Journal of the American Society 
of Naval Engineers. 


Welding Main Engine Cylinders of the German Ships 
** Neckar,” “* Rhein” and “ Bulgaria.” 

By Naval Constructor H. G. Knox, U.S. Navy. 

When the Neckar, Rhein and Bulgaria were turned 


over to the Norfolk Navy Yard for repairs their main 


SaMeE as Fic. 


| engine cylinders had been badly damaged by the German 
crews just prior to seizure of the ships by the United 
| States Government. The ships are all twin screw and 
equipped with quadruple-expansion engines of the usual 
| marine type. Of the 24 cylinders on the three ships, 
| 17 were damaged. Of this number 15 required welding. 
| This applies to the cylinders proper. In addition there 
were several broken fittings and cracked cylinder liners. 
In the course of repairs the only casting which was 
made complete was one low-pressure valve-chest cover, 
which was so badly broken as not to warrant repair. 

On the Bulgaria the two high-pre sure cylinders were 
damaged by having the flange to the main steam inlet 
nozzle broken. These two cylinders were repaired by 


machining off the broken flanges and threading the 
nozzlesgwith a fine thread for about 2 in. 


Steel-plate 
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flanges were turned, threaded and fitted to the nozzles. 
No welding was performed on these two cylinders, and 
the job tested satisfactorily. 

A brief description of the welding effected on the other 
| cylinders is itemised as follows :— 


} 
| 





| * Neckar” (U.S.S. “ ANTIGONE ”’). 

Port High.—A cast-steel patch about 48 in. long, 
including the cylinder wall and top flange of the cylinder, 
was first arc-welded in place. The cylinder was then 


finished up and tested to 200 Ib. hydrostatic pressure. 


The patch leaked such an extent thet even with 
caulking it was impossible to make the patch tight. 
This patch was then cut out below the weld and a cast- 


iron patch acetylene-welded in place. This patch was 
about 60 in. long and developed no leaks when tested. 
Starboard High.—A 32-in. cast-iron patch was 
acetylene-welded in this cylinder and a section of flange 
39 in. long was also welded in place. 
Port First Intermediate.—A narrow cast-iron patch, 
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including the top cylinder flange, was acetylene-welded Starboard Second Intermediate.—A large section of | cylinder casting next to slide valve was also electric- 
in this cylinder. cylinder wall was broken out of this cylinder. The welded. This patch was about 24 in. long. 

Starboard First Intermediate.—A cast-iron patch | seam in the cast-iron patch was 102 in. long, acetylene-| Starboard Low.—The starboard low-pressure cylinder 
51 in. long, including the top flange of the cylinder, was | welded. One pin hole — on test and was plugged. | was broken in a similar manner to the port. Two 
acetylene-welded in this cylinder. No other leaks developed. wo 16-in. sections of flange | pieces, each 28 in. in length of weld, were welded in top 

end of steam port, and a 24-in. section in the valve-chest 
wall. All of these welds were made of electric arc. 

Steam-line Elbows.—Two sections of flange, 9 in. long 
each, were acetylene-welded in cast-iron high-pressure 
steam-line elbows. The broken pieces were re-welded 
in place. 

“ Ruem ” (U.8.8. “ Susquenanna”’). 

Port High.—A coinparatively small patch was welded 
at the upper end of this cylinder, and included a section 
of flange. An axial crack extending 6 in. or 8 in. from 
the crack was also included in the weld. The total 
length of the weld was about 28 in., and was made by 

| acetylene. 

Starboard High.—Undamaged. 

Port First Intermediate.—A 38-in. cast-iron patch 
was acetylene-welded, and included e section of flange. 
One small pin hole developed on test and a screw plug 
was inserted. 

Starboard First Intermediate.—Undamaged. 

Port Second Intermediate—A 46-in. cast-iron patch, 
including a lug, was cest in iron and welded in place by 
acetylene. The liner of this cylinder wes broken in 
pulling out of cylinder and an 8-in. length of patch 
welded in top edge of liner. The only leaks developing 
on test were a pin hole in the weld and a lesk in the 
casting outside of weld where the lug was not sufficiently 
filleted. Both leaks were easily closed without welding. 

| Starboard Second Intermediate.—A large cast-iron 
| patch, including a lug, was acetylene-welded as shown 
| in photograph, Fig. 12. The main break was 73 in. long 
|} and in addition two 13-in. sections of flange and an 
| 8-in. section of cylinder liner at top similar to the port 
second intermediate were built up. 

Port Low.—A large cast-iron patch, including a section 
of top cylinder flange, was acetylene-welded in this 
cylinder, The length of seam was about 80 in., and 
the weld was made by acetylene. The liner for this 
cylinder had an L-shaped crack extending from the top 

Fie. 9. Same as Fia. 7. FrnisHep WELD. down and to the left, total length of crack, about 27 in. 
| This was welded by acetylene, as were also two 8-in. 
| pieces broken out from the top edge of liner. 
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Port Second Intermediate.—A 54-in. break was repaired | in rear of lugs were also welded in place.2 One 9-in. Starboard Low.—A 73-in. cast-iron patch was acetylene 
by a cast-iron patch in the top cylinder wall. A 36-in. | piece was broken out of slide-valve seat and acetylene- | welded in this cylinder and a 19}-in. axial crack was 


section of flange was also acetylene-welded in place. | welded. acetylene-welded in liner. 
A piece broken out of the cylinder casting in the slide-| Port Low.—Two broken pieces of cast-iron, of about “ Bou i 
valve space was electric welded. This break was about | 28 in. each, were electric-welded on the top end of the OLGARIA. 


24 in. long. cylinder over steam port. One section broken out of In addition to the two high-pressure cylinder nozzle 
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repaired by screwing on new flanges, the port second 
intermediate cylinder on this ship had an extensive 
break. This was successfully repaired by arc-welding 
a cast-steel patch in place, also welding a jagged L-shaped 
break. The total length of weld was 127 in. Steel 
studs were used to insure good connection between the 
cast iron and welded metal. 

p All cylinders requiring repairs were removed from the 
ship and welded in shop. This was deemed desirable 
both on account of easy welding and machining, and also 
so that complete inspection for flaws of any kind could 
be made on test. After welding the cylinders were bored 
and cover studs fitted in shop. Cylinder covers were 
then fitted, openings blanked off and test applied. It 
was found that when a cylinder under test was com- 
pletely filled with water most of the leaks developed 
without further pressure. In every case, however, 
before the hydrostatic pressure was applied the water 
in the cylinder was heated by steam to at least 150 deg. F. 
The usual hydrostatic test pressure of about 50 per cent. 
excess of working pressure was then applied as follow :— 


Lb. per Sq. In. 
ee §6=— 9D 


High ese 

First intermediate... 150 
Second intermediate 75 
Low : 30 


After the hydrostatic test all cylinders were tested 
under steam, in the case of second intermediate and 
low-pressure cylinders to their working pressures, and, 
in the case of high-pressure and first intermediates, to 
100 Ib. 

In none of the acetylene welds did any leaks, other 
than one or two pin holes, show. In the are welds 
leaks of various sizes developed in practically all welds, 
and were closed by re-welding or caulking. The large 
weld in the “ Bulgaria,” for example, was tested four 
times before passed as tight. In every case the leak was 
between the welded metal and the cast-iron cylinder 
wall. No leaks showed where the welded metal joined 
the cast-steel patch. 

In preparing the cylinders for either arc or acetylene 
welding the jagged edge of the break was first smoothed 
off and then bevelled to approximaely 45 deg. : wooden 
patterns representing the patch were then fitted to the 
break in the cylinder and a cast-iron or steel patch made 
from this pattern. The cast-iron or cast-steel patch, 
after cleaning, was fitted to the cylinder and bevelled 
to approximately 45 deg. on the welding edge. The 
patch was then clamped in place for welding (see Fig. 12). 

When are welding was to be used all cast-iron edges 
adjacent to the weld were drilled and tapped for }-in. 
studs spaced about 1} in. centre to centre. Two rows 
of studs, staggered, were enfployed (see Fig. 13). The 
theory of using steel studs is that the weld will take 
hold of the stids without fail and thus assure a 
hold on the cast iron. Studs were, of course, not fitted 
when acetylene-welding was used. 

With the patch secured in place the are welding 
proceeded by first building up the edges of the V-slot 
from one end to the other and then filling in between 
these steel-plated surfaces with the welding material. At 





VESSELS INTERNED 


no time during 
the weld was 
the adjacent 
metal allowed 
to become very 
hot. Over-heat- 
ing induces 
shrinkage or 
cooling strains 
in the weld. 
These are par- 
ticularly notice- 
able where the 
weld joins the 
cast-iron. The 
welding mate- 
rial is steel wire 
for all arc welds. 

Acetylene 
welding is fun- 
damentally dif- 
ferent in appli- 
cation, and, 
while in are 
welding every 
effort is made 
to keep the - 
vicinity of the weld cool, in acetylene-welding pre- 
heating is employed and the actual filling of the 
V-slot is done in lengths of about 6in. The sides of 
the slot are actually fused with the torch and small 
pieces of welding rod and flux added to the puddled 
metal. Having built up 6 in. flush, another section of 
the same length is then fused and filled.. On heavy 
cast-iron the weld proceeds at about 8 in. per hour. 
By skilful manipulation of the torch and the use of flux 
most of the slag and other impurities are worked out of 
the weld. Cast-iron welding sticks are used for filling 
in. 
In order to prevent after-cooling cracks in the metal 
near the weld it is necessary, in acetylene welding large 
bodies, to employ preheating. This is most satisfactorily 
done with e charcoal fire built under the break. In most 
of the cylinders this was started about 4 hours before 
the welding. The fire is kept going all the time during the 
welding and is allowed to die out in place when the weld 
is finished. In fact, when finished, the weld, fire and all, 
is covered up and slow cooling encouraged. 


Another point required in acetylene welding is that due 
to the fluid condition off the metal when the torch is 
applied it is necessary to keep the surface of the metal 
horizontal. In a cylinder, therefore, when the break 
is circumferential, it is necessary to mount the cylinder 
on rockers or, in some other convenient way, make it 
possible to rotate it as the weld proceeds. Fig. 14 shows 
the charcoal grate and cylinder on rockers. 

As the foregoing brief description is primarily to illus- 
trate the actual welds and not to go into the relative 
merits of the two methods of welding, no further dis- 
cussion on that point is offered. The most’ important 
conclusion is that complicated breaks in 15 cylinders, 
besides many lesser parts, were successfully repaired, 


IN THE UNITED 





STATES. 
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and that to-day three valuable ships are in service 
against a country that strove in vain to render these 
ships useless for months to come. 





Motor Spreir (ConsommpatTion) AND Use or Gas 
REsTRIcTION ORDER, 1918.—A new Order has been 
issued by the Board of Trade, consolidating and amend- 
ing the present motor spirit restriction Orders, and con- 
trolling the use of gas for driving motor vehicles. The 
use of gas for this purpose is now made subject to the 
same restrictions as the use of motor spirit. 





ASSOCIATION OF METALLURGICAL CHEMISTS.—An 
institution, having this title, has reeently been formed in 
Sheffield. The president is Dr. W. H. Hatfield, and the 
hon. secretary, Mr. G. R. Bolsover, whose address is 
31, Rossington Road, Brocco Bank, Sheffield: the 
other members of council bear equally well-known 
Sheffield names. Its objects are to provide an association 
with local headquarters and library, in which chemists 
and metallurgists, and others interested in the scientific 
side of the industry of the district, may meet together. 
It is also to deal with local interests in any national or 
other movement, having for its object the raising of the 
status of scientific workers. The formation of this new 
association is to be welcomed, inasmuch as it will render 
the alliance between science and industry more effective 
than it has hitherto been, and will lead to a broader 
outlook on a multitude of industrial questions by facili- 
tating personal intercourse between scientists of the 
district, metallurgists, chemists, physicists, engineers 
and others. Satisfactory results are sure to be derived 


from an intimate intercourse between the scientific 
worker and the man in charge of operations at the works, 
We wish the new association every success. 
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NOTICES OF MEETINGS. 


THE Junior INSTITUTION OF ENGINEERS.—Friday, January 11, 
at 8 p.m., at 39, Victoria Street,, Westminster. * Construction 
of Post-War Aeroplanes,” by Mr. F. W. Halliwell. 

THE Norta-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Friday, January 11, at 7 p.m., in the Lecture 
Theatre of the py Institute, veville Hall, Newcastle-on- 
Tyne (adjoining the Literary and Philosophical Society). The 
discussion will be resumed on the following paper: setting 
Insufficiently Considered Details of Ship Construction 
Equipment,” by Mr. C. Waldie Cairns, M.Sc., Member. Friday, 
January 25. At the general meeting to be held in Newcastle 
the Right Hon. C. Addison, M.P., Minister of Reconstruction, 
— deliver an address. The hour is fixed provisionally at 

p.m. 

THE STAFFORDSHIRE IRON AND STEEL INsTITUTE.—Saturday, 
January 12, at 6.30 p.m., at the Institute, Wolverham ~ 

w 


Street, Dudley. A paper, on “ Malleable Cast Lron ” 
read by Mr. BE. Adamson, of Sheffield. This will be a joint 
meeting with the Birmingham Branch of the British Foundry- 


men’s Association. 

THe KEIGHLEY AssocIaTION OF ENGINEERS. — Saturday, 
January 12, in the Assembly Room of the Cycling Club. A 
lecture will he given by Mr. James L, Miller, of Birmingham, 
on “ The ——" of the Petrol Engine.” Chair to be taken at 
6.30 p.m. by Mr. James McNish. 

THE MANCHESTER ASSOCIATION OF ENGINEERS.—Saturday 
evening, January 12, at the Grand Hotel, Aytoun Sees. when a 

per, on “The Practical Use of the Microscope Engineer- 

rae will be read by Mr. W. E. W. Millington, PA. M.Inst.C.E., 
I.Mech.E., Member. The chair will be taken at 6.30 p.m. 

THE FARADAY SOcIFTY -—Monday, January 14, from 5.30 p.m. 

to 7 p.m. aud from 8.30 an, 6 ED ate at the Ro Society 


1 
of Arts, John Street, Ade’ elphi, London, W &. 4. “the e Setting 
of Cements and Plasters.” Under the at IR of Mr. 
‘| James Swinburne, F.R.S., Past-President. Dr. C. Desch, 


G ow, Will open the ‘discussion with a paper on “The 
Mechanism of the Setting Process in Plaster and Cement.” 
Professcr H. le Chatelier, on “ Crystalloids against Colloids in 
the Theory of Cements.” Professor F.G. Donnan, F.R.S., on 
“The Theory of Setting.” Mr. A. A. Klein, Worcester, U.S. A., 
on “The Constitution and Hydration of ‘Portland Cement.” 
Mr. George A. Rankin, Creighton, U.S.A., on ** The Setting and 
Hardening of Portland Cement.” Mr. ram Blount, on 
“The Setting of Cement in its Relation to ay or 
Structures.” Mr. John Rhodin, on ‘Note on the Colloida 
Theory of Setting.” Monsieur KB. Deny and Mr. B. H. Lewis, 
Wishaw, on “The Effect of the Addition of ey is on 
= Setting Properties of Portland Cement.” Mr. W.J. Dibdin, 
* Ancient and Modern Mortar. 

“Tas ILLUMINATING ENGINEERING SoctETy. —Tuesday, Jan- 
uary 15, at 5 p.m., at the House of the Royal Society of Arts, 
John Street, Adelphi, London. A paper, on “Ten Years of 
Itwminating Ra ao its Lessons and Future Prospects,” 
will be read L. Gaster. 

THE ak had OF PETROLEUM TECHNOLOGISTS.—Tuesda 
January 15, at 8 p.m., at the House of the Royal Societ: 
Arts, John Street, Adelphi, W.C.2. The following paper wi Kes 
read :—"The Petroleum Industry of Rumania,” by Captain 
T. 8S. Masterson, D.S.O 

THE LNSTITUTION OF MINING AND METALLURGY.—Thursday, 
Jenuary 17, at 5.30 p.m., at the Rooms of the Geological 
Society, poet ge House, Piccadilly, London, W.1. The fol- 
lowing papers. will be submitted for discussion: —“ The 
Incidence ag _—— upon ge tee in the British 
Isles,”’ by M Henry uis, olybdenum in 
Norway,” by Mr. Ernest R. Weenen Monbér. 

fue LnsTITUTION OF MECHANICAL ENGINEERS. — Frida 
January 18, at 6 p.m., at the Institution of vivil. agineens, 
Great George Street, Westminster. Papers to be presented : 
“Traction on Bad Roads or Land,” Dy Mr. L. A. 
Member, of London, and “ Utility of Motor Tractors for Ti 
Purposes, ” by Mr. Arthur Amos, of a 

Tue Roya InstiruTion oF Great Bartram. — Friday, 
January 18, at 5.30 — A discourse will be delivered by 
Professor Sir James Dewar, LL.D., D.Sc., F.R.S., M.R.I. The 
subject is *“* Studies on Li uid Films.” Afternoon’ lectures next. 
week at 3 p.m. Tuesday, January 15. Professor W. M. Flinders 
Petrie, D.C.L., Litt.D., F.R.3., on “* Palestine and ogy ok 
Discovery, Past and Future » (Lecture I). a 
Wilkinson, on ‘ Generalship—a 


uary 17. Professor Spenser 
Battle of Napoleon's (Austerlitz)” (Lecture I). Beturiay, 
January 19. Professor William J. Pope, LL.D., D.Sc 


on ** “The Chemical Action of Light oe 


cture I). 
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paper occasioned thereby, the ot 
“ENGINEERING” are compelied to advance the 
to 8d. per copy. This 

the issue of 
Friday, March 16. The change will not apply to 
unexpired subscriptions. 
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agent or beokstall clerk. Owing te the scarcity of 
paper it will be impossible im future fully to provide 
for a chance demand for this Journal. 
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THE INACCESSIBLE MAN, 

THERE is a tendency far too pronounced in 
many quarters for the man in power to surround 
himself with obstacles, natural and otherwise ; 
he erects a barbed-wire barrier about him, and so 
makes himself a recluse difficult of access. 

It is recognised that the head of an organisation 
cannot allow himself to be interviewed by every 
casual caller or by every subordinate for trifling 
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matters. At the same time too rigid a seclusion 
may be even worse than the economy of time and 
temper rendered possible by invisibility. It is even 
possible where information is by necessity strained, 
filtered, and predigested, that the chief gets 
only a partial or dyspeptic view- -point, to his 
own great loss. Inaccessibility is a quality 
possessed by natural barriers like mountains, 
although, since there are few peaks not yet climbed, 
even the most remote have elements of weakness. 
The experienced climber does not attempt straight - 
forward tactics, his strategy is to commence opera - 
tions by oblique movements, selecting the point of 
approach to suit the nature of the case. Being 
human, every man has his points of weakness and 
the most inaccessible can be tricked; the danger 
of the inaccessible man is to be found in that his 
weaker side gets exploited by the unscrupulous. 

The Romans were a dominant folk, whose 
principal monuments are the roads they constructed. 
Unfortunately they made a large number in- 
accessible in the sense that a straight line over a 
hill top is more difficult than a longer journey 
round its foot. The best-preserved Roman roads 
are those which exist as a monument to ill-conceived 
labour and not as a public convenience. The 
inaccessible man, like the Roman road, is apt to be 
shunned because he is difficult. 

If there is one man in any organisation who 
should have leisure to be accessible it should be 
the chief. If he is overloaded it is a poor com- 
mentary upon the staff for which he is responsible. 
Besides, he needs time to reflect and create, and 
if he deliberately overloads his day he has thereby 
made an obstacle which ensures that his real work 
must be penalised. Some folk cannot be persuaded 
that anything will go right unless they do it them- 
_ | selves. Such an attitude on the part of the head of 
{| any concern adds to his worries without solving his 
difficulties. There are men also so ill-advised that 
their attitude to their staff effectually prevents 
the approach of subordinates of their own selection, 
save in the last extremity. In place, therefore, of 
forestalling trouble, they are consulted when the 
mischief is done—when the prescription of a remedy 
is difficult if not wellnigh impossible. Few men 
realise that capacity and ability in due process of 
time are apt to generate an ungracious attitude, 
e| which rather forbids approach. Such an attitude 
is in some instances deliberately cultivated under 
the misapprehension that it is fitting and will be 
pardoned on the ground of natural capacity. The 
more backbone a man has the greater the temptation 
to assume absolute power, accompanied by the 
ungracious attitude of a dictator. No man possess- 
ing any real sense of humour will be so unwise, 
and where the assumption is flagrant and without 
valid backing, the humour of the situation is for the 
onlooker, who may be either visitor or subordinate. 
Most men are two-faced in that their expression 
and attitude in a social capacity and at business are 
diametrically opposed. The hard-faced brass-bound 
individual in a business capacity is often quite 
charming when he unbends at home or socially. 
The most inaccessible when in his office may be 
the most accessible outside, yet few such realise 
the incongruity of the difference. 

Is there any need to labour the fact that courtesy, 
even to the lowliest individual pays, and that 
grim resolution can as easily be masked by a smile 
as a frown. The inaccessible habit grows, and 
in its worst manifestations seems to indicate a 
lack of courage ; it must be fear that personally the 
individual cannot carry his resolution into effect. 
When penetrated, the inaccessible attitude is often 
found to cover not will power, resolution or 
capacity, but ineptitude and lack of real ability. 
How many times dignity has had to answer for Jack 
of knowledge it would be rash to count, but it is 


~|a frequent assumption that the observer cannot 


fathom the want. Inaccessibility cloaks a want 
rather than is the outward and visible sign of an 
inward possession or conviction. Discipline’ is 
supposed to be served, but then power is delegated 
to all types of individuals, a proportion of whom 
are inferior to their tasks. The cultivation of an 
inaccessible attitude serves the inferior type well 
in the absence of real qualifications. 





An attitude of consideration towards even a 





46 


ENGINEERING. 


(Jan. 11, 1918. 








fancied grievance is apt to forestall trouble. There 
are few subordinates who do not work harder for 
a cheerful and accessible chief than for a dour 
and glum personification of inaccessibility. 

The biggest men one meets are usually the 
reverse of inaccessible; too frequently it is the 
subordinate in a responsible position who surrounds 
himself in impenetrable mystery. Many labour 
troubles of a local kind have been fostered by the 
impossibility of direct access to the principal and the 
want of a human spirit on the part of his respon- 
sible staff. 

To deal with abuse of ready accessibility is so 
easy that the attitude complained of is not warranted 
by facts. It takes courage and conviction for a 
workman to approach his employer, and the man 
most penalised by an ungracious attitude is the one 
with the least front and the most likely to have 
causes of real grievance to ventilate. Going on the 
carpet, either by personal wish or when summoned 
to appear, has very real terrors for a large majority 
of men; to elicit their real views instead of brow- 
beating them in the best legal manner is mere 
common-sense. 

The goodwill of a business is as much within 
its borders as in its relations with the outside 
world, and one of the simplest as well as the easiest 
ways of cultivating the right atmosphere is an 
accessible chief. There is far too much distinction 
made in the sense that labour and management are 
hostile forces; it is co-operation, not penalty, 
which serves a concern. The management often 
swivel from patronage at the one end to hostile 
attitude at the other; both tend to be resented, 
and it is to be feared that neither pays. 

The invisible director and the competent but 
far from humane manager too much in evidence’ 
do not make for the best relations between employee 
and management. The workman may have con- 
fidence in the proprietor, but access being only 
through the manaer, complaint goes unrectified to 
some crisis or other. Often the manager works 
to instructions, he is paid to take the odium not 
rightly his. The workman, in the skilled trades at 
all events, is no fool, and although he senses the 
circumstances, feels sure that man to men he can 
reason direct with the employer. Inaccessibility 
from a labour point of view is decidedly a bad thing, 
and while the paternal attitude is out of date, 
the interests of both man and managemeni are in 
very many points identical. These interests are 
bound up in the prosperity of the business, and this 
in turn can be seriously hampered by hostility, 
fostered by inaccessibility. 

Every man, whatever his rank or station, has a 
sense of justice, and is, or should be, susceptible 
to reason. Past industrial conditions have to a 
large extent destroyed confidence, and mutual 
hostility is too prevalent. To re-establish con- 
fidence is difficult, but an accessible attitude is 
one of the means open, whose cost is nothing at all. 

In recent years where labour troubles have led 
to rupture, an arbitrator in the service of the State 
has often been invited to adjust differences. 
Apparent irreconcilability has been submitted to 
unprejudiced and impartial hearing. Many of such 
troublous local happenings could have been avoided 
had the management been more accessible and had 
there been less hostility between two sections whose 
real interests are more or less identical. If the 
hostility has been fostered by inaccessibility (the 
present contention), the necessary adjustment 
would probably have been made without actual 
rupture, and the bad blood engendered thereby. 

In the national interest there must be an altera- 
tion of view-point in the future. Reconstruction 
of industry after the war must not be hampered, 
and a new spirit of mutual dependence and co- 
operation must take the place of mutual hostility. 

The inaccessibility of the British man of business, 
in comparison with men of similar type in America 
and elsewhere, has received unfavourable notice 
on many occasions. The attitude is really in- 
explicable, and is believed to be rapidly changing— 
certainly the war has had severe educative valuc. 

A new atmosphere more democratic in outlook, 
must pervade industry; and its incidence must 
affect all ranks ; return to former conditions seems 
at the moment unthinkable, but it must be strongly 





emphasised that such return cannot be made. 
Successful trade, business or manufacture is a 
patriotic undertaking, and any means whereby this 
can be ensured needs no apology. 

Personal accessibility is one of the means open 
whose results must lead to better relations and 
increased prosperity, while accessibility to fresh 
ideas needs only mention to be approved. 





THE BACTERIAL TREATMENT OF 
SEWAGE, 

THE attempts which were made and the hopes 
which were entertained some twenty-three years 
ago with regard to the complete disposal of sewage 
(apart from screenings and inorganic matter) by 
contact beds or by the aid of septic tanks would, 
in the light of such knowledge as we then possessed, 
appear to have been fully justified. It was clear 
from experiments which had been carried out that 
not only could effluents free from the possibility 
of secondary putrefaction and containing only small 
amounts of suspended matter be discharged, but 
that the more objectionable matters contained in 
sewage could, generally speaking, be readily oxidised 
under conditions afforded by coke beds; in fact, 
that so far as such matters were concerned it was 
possible to effect a maximum reduction with a 
minimum of offence. It is hardly remarkable, 
therefore, that the charging of contact beds with 
crude sewage appeared as a correct, economical 
and inoffensive means of disposal. But the science 
of bacteriology was in its infancy, and it was not 
recognised that sewage contained large quantities 
of matter resistant to bacterial action and requiring 
long periods for its disintegration. 

As a consequence, accumulations of stable 
organic and mineral matter took place within the 
body of the beds, which the method of operating 
failed to remove ; a condition which was intensified 
in the case of some of the earlier beds by faulty 
construction and imperfect methods of working. 

The septic tank proved itself capable of trans- 
forming and gasifying the more resistant matter 
in sewage, but the length of time necessary for such 
operation to be carried to completion was again 
lost sight of, and the exaggerated expectations 
as to sludge reduction with which it was introduced 
were not realised. But the comparative failure of 
the septic tank would appear to have arisen more 
from design than idea. The incoming sewage was 
kept in contact with putrefying sludge for a long 
period, with the result that the effluent was fouled, 
and often charged with large quantities of suspended 
matter owing to the active fermentation taking place, 
or the volume of sludge deposited in the tank. The 
sludging of these tanks was, moreover, a highly 
offensive operation owing to the absence of proper 
means insuring the withdrawal of only fully digested 
matter. 

But although the septic tank failed to solve the 
sludge difficulty, sludge reduction was effected in 
amounts variously estimated as from 10 per cent. 
to 40 per cent., which was a distinct gain. Un- 
fortunately the work was accomplished under 
conditions which gave rise to considerable nuisance, 
and which, so far as after-treatment was concerned, 
increased both the offensiveness of distribution and 
the difficulties of filtration. 

More modern forms of tanks have proved the 
possibility of carrying out such work equally well 
with an almost perfect freedom from the objections 
associated with septic tanks. The suspended solids 
can be effectually and quickly separated and pre- 
served from contact with the bulk of the liquid, thus 
allowing the latter to be distributed on the filters when 
comparatively fresh (or, in the rare cases admitting 
of direct discharge into rivers, in a condition making 
less immediate demands on the oxygen dissolved 
in the river water), while the accumulated sludge 
can be retained and gradually drawn off when fully 
digested, the manner of its withdrawal insuring 
the maximum bacterial activity owing to movement 
caused in the entire mass at the time of sludging, 
and the consequent presentation of new surfaces to 
the action of the organisms by which it is inhabited. 
But the failure which marked these early attempts 
at sewage disposal by direct bacterial action was 
comparative only, and the result of imperfect 





knowledge, and credit is alike due to those who 
attempted by means of a purely wrobic action, 
or by the aid of an anzrobic preliminary, to solve 
the sludge difficulty, and who laid the foundation 
for intensive biological treatment in this country. 

The advent of the trickling filter, a device which 
admitted ‘“‘the quick oxidation of putrescible 
matters while allowing the larger body of stable 
matters or those rendered stable by filtration to 
pass through,” marked a considerable advance. 

While possessing some defects, the trickling 
filter was free from many of those which charac- 
terised contact beds. Difficulties arising from 
clogging were largely overcome, as this form of 
filter displayed the power of evacuating matters 
which had accumulated in the bed in a very marked 
degree, more especially during times of maximum 
bacterial activity. Moreover, the effluents dis- 
charged were superior and more even in quality, 
larger volumes of sewage were dealt with, and there 
was an absence of confusion of aerobic and anaerobic 
action, which arose in connection with the earlier 
method of working contact beds when long periods 
of contact were allowed.* 

But im spite of the considerable advance which 
was made it became increasingly evident that beds 
and filters must be further protected, and that while 
it was possible by bacterial treatment to convert 
an ill-smelling, objectionable liquid into one free 
from odour and putrefying matter, provision for the 
disposal of sludge must remain an important factor 
in the design of sewage works, and the idea of 
sewage disposal was gradually displaced by one 
which aimed at the modification of sewage without 
offence. 

And in this connection it came to be recognised 
that while the efficiency of filters from which the 
final effluent was to be released demanded the 
further removal of suspended matter, the offensive- 
ness or inoffensiveness of such operation depended 
both upon the manner of separation and the con- 
dition of the separated matter on its discharge, 
and that while it was necessary for accumulations 
to take place, such accumulations should consist 
almost entirely of relatively stable organic or 
mineral matter, and need not be complicated by 
those of an easily changing and putrefying character. 
Further developments in this direction not only 
proved the possibility of effecting separation without 
unduly retarding the flow of sewage, but led to 
the adoption of measures whereby either sufficient 
stability was given to the suspended matter in 
the early stages of treatment to allow of its removal 
from the immediate site of the works in a non- 
putrefactive condition, or whereby it was held 
back after separation until fully digested. In 
the latter direction much useful work has been done 
and considerable ingenuity displayed. 

Slate beds and hydrolitic and Imhoff tanks each 
fulfilled some or all of the requirements necessary 
to the satisfactory carrying out of such preliminary 
work. Slate beds involved the holding up of the 
sewage and proved slow in operation, but they 
permitted the discharge of an effluent which was easy 
of treatment and sludge which was readily dried, 
and which, in the absence of unnecessary delay, 
gave no cause for offence. The hydrolitic tank, 
which was the outcome of much careful experiment, 
proved a most effectual means of rapidly bringing 





*It has been pointed out in a report in reference to 
work carried out at the Lawrence Experimental Station 
that the success or otherwise of the ordinary bacterial 
filter must be regarded very largely as a matter of 
requirements. If, in addition to the discharge of a 
satisfactory effluent, it is considered sufficient to oxidise 
the putrescible organic matter and at the same time 
pace the retention of the stable organic matters, then 
a device which can accomplish a large amount of such 
work on a com tively small area must be regarded 
as a success. If, on the other hand, there is a demand 
for the complete removal of organic matter both stable 
and unstable, then sand filters, or those of similar 
material, are the only ones which can satisfy such 


uirements. : 3 
*Putthee referring to the fact that the ultimate dis- 
position of matters in suspension is the chief difficulty 
in successful sewage treatment, the report states that 
in the Massachusetts sewage, while from 50 per cent. 
to 75 per cent. of such matters is organic, only from 
1 per cent. to 7 per cent. or 8 per cent. of that amount 
is nitrogen—rarely more than 2} per cent.—the remainder, 
2 tely 96 per cent. or 97 per cent., being 


maceous, resistant to bacterial action and slow to 
putrefy or decay 
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down suspended solids, and recognised for the first 
time the possibility of entangling and precipitating 
colloidal and other non-settling matters, but it 
unfortunately possessed the defects of allowing a 
certain volume of the inflowing sewage to pass 
through the sludge-digesting chamber, and of 
discharging the arrested suspended matter in a 
putrefying condition. At the time of its inception 
the importance of avoiding contact between the 
fresh sewage and the deposited sludge was perhaps 
not sufficiently appreciated, but the discharging 
of putrefactive matter was an obvious and un- 
necessary blemish, and it appears surprising that 
the inventors of this form of tank should have left 
it to others to make the necessary improvements 
and reap benefits to which they would appear to 
have been entitled. 

The Imhoff tank, while making no provision for 
the removal of colloidal matter, prevents contact 
of the inflowing sewage with the deposited sludge, 
and retains the latter until reduced to a non- 
putrefactive condition. The sludge discharged is 
distinguished by a relatively small percentage Of 
moisture, possesses the capability of readily drying, 
and is, generally speaking, free from offence. This 
form of tank has been very largely adopted in works 
for the treatment of sewage in America. 

During a period of years work in connection with 
biological treatment was marked rather by efforts 
towards increasing the efficiency of existing methods 
than by the introduction of anything strikingly new, 
and apart from that relating to such subjects as the 
elimination of fat, the reduction of moisture in sludge 
or the sterilisation of effluents, there was little to 
record, but early in 1914 Dr. Gilbert Fowler referred 
to the possibility of purifying sewage in tanks 
without the further aid of filters, while at the same 
time obtaining both an inoffensive sludge of some 
manurial value and a well-aerated effluent. Since 
that date the treatment of sewage by “ aeration 
and activated sludge” (which appears to give 
considerable promise) has developed with astonish- 
ing rapidity. 





PREPARATION OF FERRO-URANIUM. 

Ur till the end of the past century uranium was 
nobody’s element in particular, though Péligot had 
isolated the white compact metal in 1856. It 
interested the chemist as the element characterised 
by the highest atomic weight known, 237.77, by 
a high density, 18.7, a very uncertain valency, 
by peculiar, coloured compounds, and by the 
yellow-greenish fluorescence which the sodium 
uranate imparts to glass; ceramically the oxide 
UO, was also used for producing black glasses and 
enamels, and photographers had learnt to appreciate 
some uranium salts for intensification. On the 
whole, however, there was little demand for the 
rare metal and its compounds. All that changed 
when it was discovered, that uranium is the ancestor 
of radium and helium and of one of the remarkable 
families of radioactive substances. Then the 
radiologists claimed uranium as their metal, and 
soon the metallurgists stepped in with claims, 
finding that uranium, like chromium, molybdenum, 
tungsten and the metals of the iron group in general, 
with which uranium is classed, as well as vana- 
dium, improved steel in certain ways. By 1897 
French guns were supposed to be made of uranium 
steel. Other countries, including England, tried 
uranium steel for armour plating and similar 
purposes; Austria and Germany are said to have 
made use of uranium steel for lining the big guns 
during this war, until the stock of ores became 
exhausted. The presence of uranium in iron is 
believed to raise the recalescence points of the 
steel, whilst according to H. Fay, surface hardening, 
cracking and erosion of guns would be accelerated 
by elements which lower the recalescence point. 
Whilst the Standard Chemical Company, which has 
put ferro-uranium on the American market, recom- 
mends uranium steel as “‘the last thing in high- 
speed tool steel,” A. F. Hoffman and C. M. Johnson, 
of the American Steel Company, Pittsburg,* found 
that their uranium steel only did good work for two 
grindings, after which it wanted hardening again. 





* Journal of Industrial and Engineering Chemistry Oct., 
1916, page 949. 
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A tendency to streakiness has also been ascribed to 
uranium steel. Opinions as to the advantages 
of alloying steel with uranium thus diverge widely, 
and the research, we are about to notice, suggests. 
one of the possible reasons. Iron does not readily 
take up uranium, which may become oxidised 
during the metallurgical operations, and it is 
doubtful whether some steels really contained the 
uranium with which they were supposed to be 
alloyed. The research, we refer to, was conducted 
by Messrs. H. W. Gillett and E. L. Mack on behalf of 
the U.S. Bureau of Mines (Technical Paper No. 177) ; 
the publication deals only with the ‘‘ Preparation 
of Ferro-Uranium ”’ and does not give any informa- 
tion on the mechanical properties of the products 
obtained, but the paper is very well stocked with 
references to the literature on the metallurgy of 
uranium, which has considerably been extended of 
late. 

The common uranium ore is_ pitchblende, 
essentially the oxide U,0,, which is generally 
associated, however, with quite a number of com- 
pounds of other rare metals. There are at least 
two other oxides, the black UO, and the yellow 
UO,, probably also UO,, and in the various com- 
pounds the oxides possess both a basic and an acid 
character. The oxides are exceedingly difficult to 
reduce ; UO, was, in fact, for a long time regarded 
as an elementary substance. That pitchblende con- 
tained a peculiar, and otherwise unknown element 
from which new compounds could be prepared, had 
been recognised by Klaproth in 1789 already ; but 
as late as 1914, E. K. Rideal could only reduce the 
higher oxides down to UO, by means of hydrogen 
at high temperatures and pressures. Péligot 
effected his historical. reduction by treating the 
chloride UCI, with sodium; the chloride is hygro- 
scopic and unstable, and it took Péligot fifteen 
years to produce more than a metallic powder 
by its reduction. Since then electrolysis of fused 
salts, the thermit reaction assisted by the addition 
of liquid air or by external heating, and reduction 
by means of carbon, calcium carbide and silicon in 
the electric furnace, have been applied with more 
or less success. Pure uranium has scarcely been 
obtained, and the melting-points of uranium, given 
by different experimenters, range from about 1,300 
deg. up to 2,500 deg. C. The thermit reduction 
seems to yield a metal which is not free from 
aluminium. 

In order to introduce uranium into steel, one 
may start from metallic uranium, from its carbide, 
or from ferro-uranium. The carbide has been 
prepared commercially by treating the oxide o1 
the sodium diuranate with calcium carbide to which 
ferro-silicon hes been added, lest too much carbon be 
taken up by the alloy. Technically the pitchblende 
is fused with sodium carbonate, and the fused mass 
extracted with sulphuric acid ; the filtrate contains 
the radioactive substances; the residue is the 
diuranate, the commercial uranium yellow. As, 
however, the reduction by carbon seems to answer 
best for the metallurgist, the product aimed at is 
mostly the metal or ferro-uranium. Moissan 
obtained this alloy by electrolysing the fused 
chlorides of uranium and sodium with an iron 
kathode. W. F. Bleecker prepares ferro-uranium 
like ferro-vanadium, by carbon reduction. J. W. 
Beckman uses an electrolytic process for obtaining 
either of these alloys; he fuses lime and the oxide 
U,0, in an electric furnace lined with magnesite 
and electrolyses with a carbon anode and an iron 
kathode. Analysing Beckman’s alloy and several 
products of the Standard Chemical Company, and 
others, Gillet and Mack found in these ferro- 
uraniums up to 57 per cent. of U, up to 4 per cent. 
of C and of Si, and, in addition, vanadium and also 
aluminium ; Johnson had found up to 28 per cent. 
of V and 13 per cent. of Al in products which he 
analysed. The actual percentage of uranium in the 
final steel is generally low, hardly exceeding 1 per 
cent., whilst very much higher percentages of 
tungsten are usual. The low uranium percentage 
is in the first instance due to the high price of 
uranium ; but it cannot be said yet, whether high 
percentages of U are desirable in steel. 

In their own investigation of the preparation 





of ferro-uranium which they conducted with the 
co-operation of the National Radium Institute, 





Gillett and Mack started from the oxide UO,, iron 
and coke. Their oxide contained 83 per cent. of U, 
and besides 2 per cent. of Fe,0,, only fractional 
percentages of impurities; their iron was very 
pure (0.015 per cent. of carbon), and their coke 
good; alumina was first used as flux, later lime 
and fluorspar were tried, and mill scale sometimes 
replaced the iron. As the reduction of UO, requires 
a temperature above 1,500 deg. C., an electric 
furnace had to be used; the direct arc, playing 
between the electrode and the charge, proved 
preferable to an indirect are produced between 
electrodes above the bath; a tilting furnace was 
adopted to bring different parts of the bath under 
the are. The high specific gravity of the uranium 
introduces another difficulty. Uranium itself has 
density of 18.7, the oxide a density of 11, whilst 
the specific gravity of iron is less than 8; the fused 
iron would therefore float on top of the metal and 
its oxide, and would not directly take up any 
metallic uranium; a flux has hence to be provided 
which will combine with the UO, and float on the 
iron. The first furnace used was graphite-lined ; 
next to the iron shell was firebrick, then magnesite 
or zirkite—apperently a zirconia brick—and then 
in. of graphite. The charge and the two vertical 
electrodes were introduced through the top; to 
facilitate emptying the furnace a tapping electrode 
was inserted into the spout. The hearth dimen- 
sions were 3 in. by 5 in., with 3} in. depth to the 
pouring spout. The iron was first put in; the 
slag-formers were added, and the single-phase 
current was started; when the iron and slag were 
fluid, the charge proper, the UO, and coke, were 
introduced gradually, and after heating for another 
20 minutes or 30 minutes, the alloy was poured into 
moulds of fireclay sometimes lined with alundum. 
The furnace took from €00 amperes to 750 amperes, 
single-phase, at from 60 volts to 90 volts, the power 
factor being 0.20 to 0.95, so that from 30 kw. to 
60 kw. were consumed; for regulation the arc 
length or the voltage was changed. A charge 
might’ consist of about 4 lb. of iron, 6 Ib. of UO,, 
1.5 lb. of coke and some flux; the heat would last 
a little more than an hour. Three consecutive heats 
yielded from 17 lb. of UO, nearly 265 lb. of alloy 
averaging 44.5 per cent. of U; some U passed into 
the slag, which, when warm and exposed to the air, 
glowed and crumbled owing to the oxidation of the 
uranium; a little U formed an orange sublimatic on 
the electrodes, and 10 per cent. of the uranium was 
lost altogether. The alloy contained about 5 per 
cent. of carbon ; attempts to keep the carbon out of 
the alloy by adding silicon or silica to the charge 
were unsuccessful ; most of the silica was volatilised. 
As, however, carbon was evidently taken up from 
the graphite hearth, a layer of UO, was fused over 
the hearth to keep the alloy from the graphite ; 
some success was obtained, and the carbon per- 
centage in the alloy reduced to 0.12 in one case ; 
but the layer of UO, was inclined to crack and to 
separate from the hearth. Before water-cooling 
of the hearth was resorted to in order to overcome 
this trouble, hearths of magnesite, zirkite, chromite 
and silica were tried ; the magnesite did not stand 
more than two heats, and the other materials 
proved still more unsuitable. 

The first furnace constructed with water-cooling 
for the hearth was stationary and did not answer, 
because the reactions were confined to the neigh- 
bourhood of the electrodes; a layer of frozen slag 
was maintained, however, sufficient to protect the 
magnesite. The next furnace was again of the 
tilting type. It was larger than the furnace 
mentioned, the hearth being 11 in. by 11 in., 4} in. 
deep; the hearth was lined with carborundum, 
and UO, was sintered into the hearth by the aid 
of the are and spread over it. Bricks of carbor- 
undum (silicon carbide), backed by magnesia bricks, 
were also put in the roof and sides. Although 
the water-jacket—a kind of pan—left something 
to be desired, it protected the hearth; the lining 
was attacked by the slag, however, and the silicon 
thus introduced into the alloy seemed to render it 
brittle. As silicon reduces iron oxide more readily 
than uranium oxide, iron oxide (mill scale) was’ 
charged into the furnace instead of iron; the 
resulting alloy contained more carbon than other- 
wise, however. The final silicon percentage in the 
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alloy was only 0.7, the carbon percentage on the 
average 2.5, in the best runs 1.3. 

The proper fluidity of the slag was not casily 
maintained at first. Alumina had been the original 
flux. The alloy was not free from aluminum 
in those cases; that need not be a disadvantage 
however, since ferrotitanium, made by the thermit 
process, is considered a better refining agent for 
steel than ferrotitanium which does not contain Al ; 
this point is to be further investigated with respect 
to uranium. But a slag of fluorspar and some 
lime, or of fluorspar alone, answered quite well. 
When the slag was very viscous, the arc was snappy, 
and spattering and emulsifying were observed ; too 
fluid a slag gave a smooth-burning arc, until the 
slag became too hot and boiled, when spattering 
again set in. Experience helped over these troubles, 
however. A charge of 60 lb. of UO,, half of which 
was designed to serve as hearth lining, required 
10 lb. of CaF,. The losses of uranium, 9 per cent. 
on average in the series of nearly a hundred runs, 
could be reduced probably by briquetting the 
charge, as some of the metal was carried away 
with the CO flames. 

Bleecker had suggested that there should first be 
prepared a ferro-uranium high in carbon by reduc- 
tion of the oxide with carbon, that this alloy should 
be crushed, and then mixed with iron oxide in order 
to remove the carbon. Gillett and Mack tried this 
refining process, but their yields of alloy were poor, 
and they recommend that a low carbon alloy should 
be attempted directly. Their conclusions are the 
following. With a pure UQ,, pure iron, a low- 
ash coke or charcoal, and fluorspar as the source 
of slag, using a tilting direct-are furnace on a 
three-phase circuit with water-cooled magnesite 
hearth and sides, it should be possible commercially 
to produce a ferro-uranium with from 40 per cent. 
to 70 per cent. of uranium and less than 2 per cent. 
of carbon, 0.75 per cent. of silicon and 0.5 per cent. 
of vanadium, practically free of other elements, with 
an expenditure of less than 3 kw.-hours per pound of 
alloy. If further researches should prove that high- 
uranium steels are less useful than low-uranium 
steels, and if relatively high-carbon contents are 
harmless, then an alloy with 4 per cent. or 5 per 
cent. of carbon could be made in furnaces with an 
uncooled carbon hearth. If the uranium should be 
wanted only as deoxidiser and scavenger of nitrogen, 
the slag might advantageously consist wholly of 
alumina. 

The paper does not discuss the metallurgical and 
mechanical properties of ferro-uranium; some 
interesting notes, chiefly also on the analysis, are 
given, however. Alloys of ferro-uranium with more 
than 30 per cent. of U and about 5 per cent. of C 
have a structure like stibnite (antimony sulphide) 
forming large shining crystals which can easily be 
crushed; silicon makes the alloy brittle. Alloys 
with less than 2 per cent. of C and 1 per cent. 
of Si are tough and not easily crushed. Low- 
uranium alloys are white and dense, but made up 
of small crystals. The pyrophoric character of 
the alloys, which is already utilised, increases with 
increasing U-percentage, but is also influenced by 
the presence of carbon and silicon, probably because 
they favour brittleness. Both the uranium and its 


carbide are pyrophoric ; the carbide is very brittle,’ 


however, and the metal too tough, so that sticks of 
ferro-uranium may become more popular for gas- 
lighting and cigar-lighting. The determination of 
the melting-points of the alloys, with the aid of the 
micropyrometer of Burgess, proved difficult. Most 
of the alloys softened very gradually, but all seemed 
to have melted completely when a temperature of 
1,600 deg. C. was obtained. Cooling curves are to be 
taken in vacuum furnaces. 

This slow-melting might be connected with one 
of the difficulties which is experienced in the use 
of ferro-uranium. In the present practice, Giilett 
and Mack point out, more than one-third of the 
uranium may be lost in the addition of the ferro- 
uranium to the steel. The loss, which is due partly 
to oxidation of the metal and to its passing into the 
slag, and partly to the fact that the dissolution of 


the U by the iron cools the metal and prevents: 


further solution, will no doubt be diminished as 
experience is acquired. The alloy must be added to 
the steel just before pouring or during pouring, 





and the steel should be very hot. One firm pours 
the steel from an electric furnace into a bottom-pour 
ladle from which it flows into a second ladle, and 
the ferro-uranium is added in pieces of small nut-size 
to the latter stream; thus all slag is kept out. 
The steel is then held in the second ladle for 3 
a or 4 minutes before being poured into the 





NEW COOLIDGE X-RAY TUBE AND 
PORTABLE UNIT. 

UNDER the presidency of Captain G. W. C. Kaye, 
M.A., D.Se., the Réntgen Society discussed on 
Tuesday, January 1, two important communica- 
tions by Dr. W. D. Coolidge, coming from the 
Research Laboratory of the General Electric Com- 
pany at Schenectady, where so much excellent 
X-ray work has been done by Dr. Coolidge and his 
collaborators with apparatus developed and con- 
structed in those laboratories. The first com- 
munication, by W. D. Coolidge, dealt with “A 
New ‘Radiator’ Type of Hot-Kathode X-ray 
Tube ” ; 
Moore, described ‘* A Portable Réntgen-Ray Gener- 
ating Unit.”” Mr. Carl Darnell, one of Dr. Coolidge’s 
collaborators, read the two papers, and demion- 
strated the use of the new unit, the essential parts 
of which had been brought up to the lecture hall 
of the Royal Society of Arts, the place of the meet- 
ing. The reading of the two papers did not occupy 
a long time, but the discussion, continued until 
10.40 p.m., indicated the high interest which the 
physicists, medical men and manufacturers present 
attach to this most noteworthy advance in Réntgen- 
ray apparatus. 

We will introduce our comments on the two 
papers by a few words on the distinctive features 
of the Coolidge tubes as first brought out in 1913. 
The discharge in these tubes is designed to be purely 
thermoionic ; to realise a good discharge the vacuum 
has to be exceptionally high, and the glass and metal 
parts should be free of gases. The electrons are 
emitted by a spiral (called also filament) of tungsten 
wire, which is attached to the end of the kathode 
and surrounded by a ring or cylinder (made of 
tungsten or molybdenum, like the leads), which 
constitutes the kathode proper; the filament is 
heated by the current of a special circuit (e.g. a 
battery). The electrons strike the anode or target 
opposite, the cylinder—which is bell-shaped in the 
new tube—acting as a focussing device; the target 
is a block of tungsten cut off at 45 degrees to the 
axis of the electrodes and bulb. 

The electrical efficiency of existing portable 
Roéntgen-ray outfits, Dr. Coolidge pointed out in 


his first paper, was low; that was generally an unim-: 


portant fact, except in so far as efficiency deter- 
mined the weight and bulk of the entire outfit. 
The efficiency could greatly be increased by operat- 
ing the tube directly from the secondary of a high- 
tension transformer, without the use of any auxiliary 
rectifying device. The existing type of hot-kathode 
tube fulfilled this condition to a certain extent when 
a large focal spot was used. For diagnostic work 
and for handling the required energy, however, the 
focal spot should be small. When the energy was 
sufficient to heat the focal spot to a temperature 
approximating that of the filament, the focal spot 
itself began to emit electrons, and on alternating- 
current circuits an “‘inverse”’ kathode ray stream 
came out vertically from the target face (i.c., at 
45 degrees to the axis), this narrow pencil striking 
the glass slightly behind the kathode, making it hot 
and fluorescent, and sometimes cracking the glass. 
The focussing device could be constructed so as to 
intercept this inverse current ; it was for this purpose 
made of highly refractory metals, and the tube was 
thus protected; but its capacity was obviously 
diminished by this arrangement. In order to secure 
higher efficiency, the heat should rapidly be with- 
drawn from the target. This could be done, and 
was done, by water-cooling ; but that was undesir- 
able for portable work. The most effective method 
of cooling, they had ascertained, consisted in pro- 
viding a target of high heat capacity and conduc- 
tivity and in starting with a cool target. A tube 
with }-in. focal spot and a solid tungsten target 
could be run four times as long when started cold 


the second, by W. D. Coolidge and C. N.' 





as when started red hot, before the inverse current 
appeared. But in the ordinary Coolidge tube the 
heat could only escape, at an exceedingly slow 
rate, by radiation and by conduction through the 
leads and glass. 

In the new tube, which was a bulb, 3}-in. in 
diameter, with two symmetrical axial projections, 
the anode stem consisted of a solid bar of copper 
§-in. in diameter, which outside the glass ended in a 
copper radiator, consisting of eight copper discs, 
about 3 in. in diameter. The anode head consisted 
of a mass of especially-purified copper, which was 
first cast in a vacuum on to the tungsten button 
(the target proper, 0.1 in. thick, }-in. in diameter) 
and then electrically welded to the stem. As the 
heat capacity was considerably greater than that of 
an ordinary tube, this tube had to be operated longer 
to come up to red heat, and it would cool with 
intervals of rest. Further, the ordinary hot target 
heated the glass walls by radiation, whilst in the 
new type the glasses remained relatively cool, and 
the bulb could be made small. When the first experi- 
ments with the new tube were conducted, Mr. Dar- 
nell proceeded, some additional powerful cause 
seemed to prevent any electron-emission from the 
focal spot ; thus this type of tube could be worked, 
on alternating currents, until the focal spot was as 
hot as the filament and almost melting, without 
allowing any appreciable “‘ inverse ” current to pass. 
The probable explanation suggested for this pecu- 
liarity was the following. Minute traces of oxygen 
diminished the thermoionic emission of electrcns 
(Langmuir). The old solid tungsten target was, 
during the exhaustion of the bulb, maintained at 
white heat, and the oxide in the metal was thus 
dissociated and the oxygen removed. In the new 
radiator tube oxygen would both be in the tungsten 
button and in the copper, but the anode could 
not be heated to an extreme temperature lest 
the copper should melt. There was, therefore, 
oxygen left in the target; the bombardment 
would liberate the oxygen from the button ; 
the copper near it would chemically remove this 
oxygen ; other oxygen would then diffuse up to the 
focal spot from the copper behind it, and this cycle 
of operations would go on indefinitely. This ex- 
planation seems hardly convincing, but it is in a 
measure supported by Dr. Coolidge’s, remarks 
upon the great difficulties experienced in exhaust- 
ing his new bulbs. An apparently well-exhausted 
bulb, sealed off, would rapidly deteriorate by being 
operated for a few seconds and would show a 
Geissler glow; the trouble would re-occur after a 
second exhaustion for several hours; a third 
exhaustion, and a preliminary treatment (not ex- 
plained) of the electrodes had proved beneficial, 
but the difficulty was still serious. 


As regards operation, Mr. Darnell stated that the 
first model of this tube had been designed to carry 
10 milliamperes with a 5-in. parallel spark gap 
for a period sufficient for the most difficult radio- 
graphs and a fluoroscopic charge of 5 milliamperes 
for an indefinite period. As the inverse voltage 
was, in a self-rectifying tube worked directly from 
the secondary of a transformer, always higher 
than the useful voltage, which determined the 
nature of the X-rays produced, the measurement 
of the tube voltage by the spark gap (which 
corresponded to the inverse voltage) would 
be misleading. They hence connected an alter- 
nating current voltmeter across the primary of the 
transformer, and then, to standardise this com- 
bination of transtormer and voltmeter once for all, 
they put a kenotron in series with the tube so 
coupled that it allowed current to pass through the 
tube in the right direction ; a spark gap across the 
tube terminals then measured the useful voltage, 
whilst it would measure the inverse volts if con- 
nected across the transformer terminals. The 
difference between the two readings would depend 
upon the load, but unless appreciable changes took 
place in the wave form of the supply, a single calibra- 
tion, made by the transformer manufacturer, would 
suffice. A kenotron, Mr. Darnell afterwards added 
on being questioned, was an instrument used in 
measuring the direct currents utilised in smoke- 
precipitation plants on alternating circuits. The 
filament-heating current was taken from a few turns 
of coarse wire, joined to the split terminal of the 
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high-tension coil; this current was of 8 or 10 volts | assumed. The question. of burting the patient by 
only. The radiator need not be soldered to the target | long exposures was, of course, raised during the 





stem, but should simply be slid over it and fixed 
by a screw and washer. 

This arrangement also made it possible to encase 
the tube entirely in a shield or sheath of lead | 
glass, which protected the operator whilst the 
active rays left through a circular hole in the shield. 
The shield consisted of two hemispherical cups with | 
tubular axial extensions; the two halves were 
held together by bolts fitting through three pairs of 
eyes, attached to the cups ; metal was not used for 
these fittings, as it would be undesirable to have | 
metal just outside the bulb. As a matter of fact | 
the shield exhibited, which was moulded in two 
parts together with the eyes, did show metal studs 
—probably a temporary makeshift. The glass, of 
which this shield was made, was a very heavy lead 
glass, manufactured by the Corning Glass Works ; 
} in. of this glass was equivalent in protective power | 
to j, in. of sheet lead. In their own laboratories | 
Dr. Michel had indeed prepared a lead glass which 
only required 1.4 times the thickness of sheet lead 
for absorbing X-rays ; this glass attacked the glass 
pots badly, however. The glass shield did not fail 
to impress the members of the Réntgen Society. 
The advantages of the new type of tube, Mr. Darnell 
concluded, were: the self-rectification under severe 
working conditions, the smallness of the bulb, and 
the fact that it would carry the maximum allowable 
energy for much longer times than the former tubes. 
In reply to many questions asked, he added that 
the tube was intended for diagnostic work, not for 
therapeutic service in the consulting room, that 
it would stand a 10 in. spark gap, and could be run 
for 30 hours or 40 hours continuously at 5 milliam- 
peres and 5 in. spark; he could not say how long it 
would live, but most tubes came to grief by some 
accident. When the tube was worked during the 
demonstration a peculiar crackling sound, like that 
of cracking glass, was heard, in addition to the 
transformer humming ; this cracking wae not quite 
understood, Mr. Darnell said, but it was harmless. 

The second paper on a “ Portable Réntgen-Ray 
Generating Outfit,” described the unit which the 
General Flectric Company, in conjunction with other 
bodies, had fitted out for field service when it 
appeared likely that the United States would 
become involved in the Furopean War, since there 
had not been any satisfactory portable outfit 
on the market. They had, Mr. Darnell explained, 
studied five possible combinations of machinery 
and apparatus, utilising in various ways gasoline 





motors and direct current or alternating-current 
generators, storage batteries, rotary convertors and | 
transformers, and mechanical rectifiers driven 
directly or by special synchronous motors. They 
had decided in favour of the combination :—gasoline- 
alternating current set and self-rectifying tube 
operated directly from the transformer, as being 
self-contained, simple, light in weight, and having 
only one member with moving parts, the motor 
set, which could be placed at a distance from the 
tube. Discussing the merits of the various com- | 
binations, Mr. Darnell pointed out that the single- | 
cylinder engine adopted, of the Domestic Engineer- 
ing Company, of Dayton, Ohio, was of a 4-cycle 





discussion. Homogencity of the radiations, Mr. 
Darnell remarked, was never realised, whether 
they worked with coils or with the transformers, 
which they preferred in America. The weights of 
the parts of the unit, which was not yet in a final 
shape, were in pounds: Engine and generator with 
wooden base, 377; box and shutter, 110; trans- 
former, 244 ; table, &c., 1356—total weight, 86€ lb. 





INDUSTRIAL NOTES. 

Wit reference to our statement on page 7 ante 
concerning the strike in the Sheffield steel and iron 
trades, a conference of representatives of the men 
employed in the iron and steel trades, called by the 
Minister of Munitions to consider wages questions in 
these trades, was concluded in London on the 3rd inst. 
The questions discussed related to the adjustments 
to be made consequent on the grant of the 124 per cent. 
bonus to time-workers, in view of the special and 
complex conditions prevailing in the trades concerned. 
The settlement reached follows on the line of leaving 
the actual adjustments of the bonus to be made by the 
ordinary trade machinery, and is in the following 
terms :— 

That the Conciliation Boards, or the employers in 
the case of iron and steel establishments not governed 
by such boards, be informed that for plain time-workers 
employed in direct connection with the production of 
iron or steel, including those whose wages are governed 
by sliding scales, a bonus shall be negotiated on the 
following lines : (a) To workers who have received not 
more than 20s. war advance—the equivalent of 124 per 
cent. on earnings. (6) To workers who have received 
over 20s. war advance—sufficient to produce an equiva- 
lent to the 20s. plus the 12} per cent. on earnings ; 
that is to say, that in the case of workers who have 
received war advances in excess of 208., such excess 
shali merge in the 12} per cent. on earnings. (c) Work- 
men who have received the equivalent of 20s. war 
advance plus 12} per cent. on earnings, or more, are 
not affected by this settlement. In calculating whether 
20s. has been received, it shall be taken as 20s. for the 
normal week in the engineering department in the 
establishment, or, in the absence of such engineering 
department, in the town or district. 

In respect of work done in an establishment both by 
plain time-workers and time workers partly paid by 
results, the conciliation board or the employers, as the 
case may be, shall take into account any adjustment 
required to secure equitable treatment of the latter. 
As regards tonnage workers’ helpers working as plain 
time-workers the Conciliation Board or the employers 
shall consider, and in conjunction with the workmen’s 
representatives agree how the bonus to which they are 
entitled under this settlement shall be paid. In the 
case of workers whose wages are governed by sliding 
scales, advances accruing under the scales after the 
date of this settlement shall be merged in any advance 
arising out of this settlement. This settlement will 
operate as from the beginning of the first full pay 
next after October 13th, 1917, Agreements arrived 
at in’ accordance with these lines of settlement are 
subject to confirmation by the Ministry of Munitions. 
Any difficulty arising as to the meaning of the foregoing 
clauses or as to the carrying into effect of the principles 
thereof shall be referred to and settled by the Ministry 
of Munitions. 





A dispute having arisen among the electrical workers 
on questions arising out of the 12} per cent. increase, 
the Government requested Sir George Askwith, the 
Chief Industrial Commissioner, to take the matter in 


type, air cooled, directly-coupled and self-lubricating. |hand. After conferring with the members of the 
Apart from this Delco-light set (not exhibited) the | Rlectrical Trade Unions and the employers of certain 
whole unit fitted into a wooden box, about 3 ft. | controlled establishments, Sir George Askwith issued 
high, running on small wheels ; the tube, when not | his award, the terms of which are the same as those 





in the box, was carried by a sliding bracket and 
could be turned and inclined in all directions. The | 
line voltage was kept constant by the throttle | 
governor and an adjustable rheostat; the trans- 
former (in oil) was made by the Victor Company, of 
Chicago, for dental outfits; the filament-current | 
transformer comprised a variable inductance, and a | 
small booster was added to prevent a drop in the | 
filament voltage on throwing in the load. High | 
flexibility was not desirable for such units ;. it was | 
better to regulate, somewhat as in lamp circuits, | 
for constant filament current and potential, and 4 
vary the time factor. The times of exposures at 
18 in. distance required were roughly :—for a hand 
1 second, knee 4 seconds, shoulder 8 seconds, head 


above, which apply to the steel and iron trades. 





It is estimated, says the Publicity Bureau of the New 
South Wales Government, that in August and Septem- 
ber 2,443,244 working days were lost through strikes 
in New South Wales. 


In the “Financial and Economical Annual” for 
Japan for 1917, we find that the operatives in silk 
factories, above 15 years of age, number 73,305 males 
and 410,944 females ; under 15 years of age, the figures 
are 4,457 males and 72,925 females. In all Japanese 
industries, the total figures are the following: above 
15. years of age, 330,641 males and 475,214 females ; 
under 15 years of age, 20,335 males and 84,609 females. 
The total, therefore, is 350,976 males and 559,823 
females, or 208,847 more of the latter than of the former. 





50 seconds. Provided the impressed voltage were 
kept constant, the hardening of the tube would not| For the further extension of the aviation branch of 
change during continued working, as several speakers | the United States Navy, Secretary Daniels, says The 








Tron Age, has authorised the enlistment of 8,000 young 
men, and in doing so has opened up most attractive 
opportunities in this new and unusually appealing 
service. There is an important and immediate need 
for mechanicians for naval aviation for the ratings of 
machinists’ mates, carpenters’ mates, quartermasters, 
coppersmiths and blacksmiths. These men will not . 
be enlisted for pilot duties, but coming into the service 
with a general mechanical turn and a liking for the work, 
they will receive a special and unusual training for the 
building, handling, repairing and overhauling of the 
Navy’s aircraft. They will be used as the ground 
personnel of the Flying Corps. 

The requirements for enrolment will be the same as 
those for the regular service of the United States Navy. 
Training for machinists’ mates and quartermasters 
will last about three months. Carpenters’ mates will 
train for about six weeks. On completion of the 
training course, the provisional landsmen, after 
examination, will be rated first or second class petty 
officers on the basis of examination and all-round 
ability. After getting a rating, they will be eligible 
for promotion to the next higher grade if they show 
fitness and pass the necessary examination. 





During the past year arrangements were made for 
several parties representative of labour to pay visits 
to the British front in France. This opportunity of 
seeing something of the magnitude of the task which 
is being tackled with so much success by the British 
Armies in France was greatly appreciated by these 
visitors, and it enabled them to give some account to 
their comrades at home of the immense organisation 
required to maintain a modern army in the field, and of 
the indomitable spirit shown by our men in the fighting 
line. 

Arrangements have now been made by which a 
largely increased number of these visitors can be accom- 
modated in France, and a committee of selection has 
been appointed with representatives of all the depart- 
ments concerned upon it. Two parties, each con- 
sisting of about 25, will proceed to France for a tour 
of inspection on every day of the week, Sundays ex- 
cepted. The two parties will be conveyed to various 
places of interest in the British zone. Rest housés 
have been arranged at suitable points along the route, 
and the parties will spend the evenings at these. This 
scheme will allow of some 300 British workers visiting 
the front each week, and they will be able from first 
hand knowledge, to tell their fellow workers at home 
of the spirit, the efficiency, the endurance, and the 
needs, of our troops in France. 





Tap Crnper, Mitt Crnper, FLUr CINDER AND SCALE. 
—tThe price of ll. 10s.—mentioned in the Order repro- 
duced on page 666 of our issue of December 21st, is to be 
understood per ton f.o.t. or f.o.b. at producer’s worke. 





“Post Orrice Lonpon Drrecrory.’’—-We have 
received ‘a copy of the ‘‘ Post Office London Directory ” 
for 1918, which is issued by Messre. Kelly’s Directories, 
Limited, 182 to 184, High Holborn, W.C. 1, with county 
suburbs, in one volume, at the price of 45s. This is the 
119th edition of the book. It is so generally used and 
appreciated that it practically requires no comment. 

e proprietors are to be complimented for having been 
able to issue the present edition so early, amid all the 
difficulties which surround all publication work et the 
present time. The outstanding feature of the book for 
this year, and one which must have involved a vest 
amount of careful labour, is the inclusion of the new 
numbers of the postal delivery offices after the district 
initials. The full senior staffs of the various new 
Ministries are given, together with the important changes 
recently carried out in the Ministry of Munitions and 
War Office. The London portion covers over 2,500 
pages and the suburban portion over 800 pages. 


Srare Coat Mining in Saxony.—Although the Second 
Chamber in some respects modified the Government 
proposal concerning the taking over by the State of the 
country’s coal industry as a monopoly, the measure 
remains @ sweeping one. The first clause of the law 
settles the exclusive right of the State to search for and 
to produce coal. The right hitherto existing of the owners 
of the land to the coal found thereon has been abolished, 
and all individuals who had d ind dent rights 
in this connection lose these rights, unless = ex- 
ceptions are granted. Coal under ground longing 
to a privately owned coalfield, worked before October 
18, 1916, and which is still being worked when the law 
comes into operation, is exempt from State intervention, 
but subject to certain restrictions the existing private 
coal mining concerns will, as a rule, be able to continue 
working, and the State can also transfer the working of 
State coal mines to private undertakings. The owners 
of land who are deprived of the right of carrying on 
mining work, receive a compensation which, for lignite 
amounts, to 14 pfennig (0.18d.) per ton for the lignite 
worked during the first 20 years and which is fit for sale, 
and during each — 2 30 years an additional 1 
pfennig per ton, until the compensation reaches 
pfennig (0.72d.) per ton. For coal, the compensation 
during the first 20 years is 15 pfennig (1.8d.) per ton, 
increasing by 1 pfennig per ton for each subsequent 10 
years until the comp tion ts to 20 pfennig 
(2.4d.) per ton. 
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BRITISH EMPIRE HONOURS. 


A spxctaL Supplement of the London Gazette was 
issued on Tuesday morning, giving a long list of 
appointments to and promotions in “The Most 
Excellent Order of the British Empire,” and, as these 
honours are awarded especially for distingui hed 
services in connection with the war, it naturally 
follows that a large number of engineers are recipients 
of this kingly recognition of efforts towards the pro- 
vision of material f_r the Navy and the Army. Amongst 
the Knights Grand Cross (G.B.E.) is Mr. William 
Henry Ellis, who is serving a fourth year as Master 
Cutler of Sheffield, and is well known as a Director 
of Messrs. John Brown and Co., L'mited, of Sheffield 
and Clydebank. The same honour has been con- 
ferred, it is interesting to note, on Sir Richard Charles 
Garton, the founder of the Garton Foundation for 
Promoting the Study of International Policy and 
Economics. 

Amongst he Knight Commanders (K.B.E.) are a 
number of well-known engineers, whose names need 
only be ment‘oned to our reader to enable them fully 
to appreciate the appropriateness of th» honour con- 
ferred. Giving them in alphabetical order, they are :— 
Arthur John Dorman, of Dorman, Long and Co.; 
Middlesb ough ; Lieut.-Colonel Henry Fowler, C.B.E., 
Chief Mechanical Engineer of the Midland Railway ; 
Colone Alexander Gibb, R.E., of Easton, Gibb and 
Son (well-known engineering contractors) ; Alexander 
Gracie, M.V.O., of Fairfield Shipbuilding and Engineer- 
ing Company, Limited; Frederick Ness Henderson, 
of D. and W. Henderson and Co., Partick, Glasgow, 
and a Member of the Admiralty Shipbuilding Council ; 
Dr. George Burton Hunter, of Swan, Hunter and 
Wigham Richardson and Co., Limited ; John Mann, 
Controller of Contracts, M.M.; James McKechnie, 
Managing Director, Vickers, Limited, Barrow ; Frede- 
rick George Panizzi Preston, of J. Stone and Co., 
Limited, Deptford ; Robert Robertson, D.Sc., F.R.S., 
Superintending Chemist, Research Department, Wool- 
wich Arsenal; Herbert Babington Rowell, of Haw- 
thorn, Leslie and Co., Limited, Newcastle-on-Tyne, 
and a Member of the Admiralty Shipbuilding Council ; 
Thomas James Storey, Chairman, Classification Com- 
mittee of Lloyd’s Regi:ter; Perey Kendall Stothert 
(Bath), Chairman of the West of England Board of 
Management, M.M.; and William Rowan Thomson, 
of David Rowan and Sons, Glasgow, and Director of 
Auxiliary Ships’ Engines, Admiralty. 

ComMANDeERS (C.B.E.). 

Among the Commanders (C.B.E.) we note the follow- 
ing :—Major Charles Aldington, Superintendent of the 
Line, Great Western Railway; E. J. Allen, Director, 
Railway Materials; R. W. Allen, J.P., of Messrs, W. H. 
Allen, Son and Co., Limited; John -Apsey, H.M. 
Dockyard, Portsmouth; Bernal Bagshawe, Chairman, 
Leeds Forge Company, Limited; Gerald Bellhouse, 
Deputy Chief Inspector of Factories; Hereward Brac- 
kenbury, Messrs. Armstrong’s Torpedo Shops; James 
Brown, of Scotts’ Shipbuilding and Engineering Com- 
pany, Limited; Professor F. J. Cheshire, Scientific 
Adviser, Optical Munitions Branch ; Major A. B. Holt 
Clerke, of Seewe. Hadfields, Limited ; Major C. J. Bowen 
Cooke, Chief Mechanical Engineer, London and North- 
Western Railway ; Major E. C. Cox, Superintendent of 
Line, South-Eastern and Chatham Railway; Albert 
Davidson, of Hattersley and Davidson, Limited: P. D. 
Ewing, of Ailsa _ ey Company; Major J. H. 
Follows, Midland ilway; David Gilmour, H.M. 
Factory, Gretna; Henry Glendenning, of Brunner, 
Mond and Co.; Lewis Gordon, Deputy Controller, 
Small Arms Ammunition, M.M. ; Major W. W. Grierson, 
Chief Engineer, Great Western Railway; A. H. Hall, 
Director of Torpedoes and Mines Production, Admiralty ; 
W. R. Hodgkinson, F.R.S., Ordnance College, Woolwich ; 
L. W. Horne, Superintendent of the Line, London and 
North-Western Railway; Summers Hunter, of North- 
Eastern Engineering Company, Member of the Admiralty 
Shipbuilding Council; Daniel Jackson, of W. Denny, 
and Brothers, Limited; Robert Killin, Superintendent 
of the Line, Caledomian Railway. 

W. J. Luke, of John Brown and Co., Limited ; W. R. 
Lysaght, J.P., Technical Adviser, Non-Ferrous Materials 
Department, M.M. ; B. Maclean, Controller, Gun 
Manufacture, M.M.; W. T. Maclellan, of P. and W. 
Maclellan, Assistant Controller, Iron and Steel Produc- 
tion, M.M.; F. L. Macleod, Adviser on Foreign Iron 
Ores, M.M.; E. J. Maginness, M.V.O., H.M. Dockyard, 
Chatham ; James Marr, J.P., Member of the Admiralty 
Shipbuilding Council; T. R. ltarsden, Platt Brothers 
oat Co., Oldham; R.. E. L. Maunsell, Mechanical 
Engineer, South Eastern and Chatham Railway ; Hon. 
H. D. McLaren, M.P., of Messrs. John Brown and Co., 
Limited, Director, Area Organisation, M.M.; H. B. 
Measures, M.V.O., Director of Barrack Construction, 
War Office: Lieut.-Colonel C. L. Morgan, late Chief 
Engineer, London, Brighton and South Coast Railway ; 
A. E. O'Neill, Ministry of Shipping ; James Peech, 
Adviser on Shell Steel ; C. R. Pinder, ident Engineer, 
H.M. Factory, Oldham; Henry Pledge, Assistant 
Director of Naval Construction, Admiralty ; W. J. Pope, 
Professor of Chemistry, University of Cambridge ; 


James Railton, Messrs. Topham, Jones and Railton ; | Li 


a Hugh Reid, North British Locomotive 


Glasgow, an indefatigable Red Cross worker ; 
J. R. Richmond, of G,. and J. Weir, Limited, Cathcart ; 





G. H. Roberts, Woolwich Arsenal; A. J. Campbell 
Ross, of Hawthorn, Leslie and Co., Limited, Member 
of the Admiralty Shipbuilding Council; E. Russell 
Clarke, M.B.E., Expert Adviser to the Naval Staff 
on Wireless Tel phy. E 

N. P. P. Sandberg, Director of Inspection of Steel 
(Land Service); Major F. F. Scott, _ ye of 
the Line, London, Brighton and South Coast Railway ; 
J. D. Siddeley, of Siddeley-Deasy Motor Company ; 
L. E. Smith, Smith’s Dock Company, Limited ; T. O. M. 
Sopwith, of Sopwith Aviation Company, Limited ; 
E. E. W. Squires, Metropolitan Carriage, Wagon and 
Finance Company, Limited; Frank Tatlow, Deputy 
General Manager, Midland Railway; Lieut.-Colonel 
P. C. Tempest, Chief Engineer, South Eastern and 
Chatham Railway ; Major H. A. Watson, General Super- 
intendent, North Eastern Railway; H. J. Webb, of 
Dockyard Branch, Admiralty, Royal Corps of Naval 
Constructors ; H. E. Yarrow, of Messrs. Yarrow and Co., 
Limited. 

Orricers (O.B.E.). 

James Allan, Chief Engineer Ellerman Lines; Harry 
Alden, Officer-in-Charge, Royal Naval Gun Factory, 
West Houghton; F. E. Bagnall, Machine Tool Depart- 
ment, M.M.; A. 8. Bailey, of Messrs. Cammell, ird 
and Co., Limited ; Hubert Baines, Deputy Chief Engineer, 
H.M. Office of Works; A. G. Baker, Superintendent of 
Queen Mary’s Workshops, Brighton; G. 8. ker, 
Superintendent of the illiam Froude National Tank, 
National Physical Laboratory ; J. W. Baker, of Messrs. 
John Baker and Co., Limited, Rotherham ; H. L. Barge, 
of Messrs. Bullivant and Co., Limited ; E. A. W. Barnard, 
Director of Works Department, Admiralty; J. R. 
Barnett, of Messrs. G. L. Watson and Co., Glasgow ; 
Commander F. M. Barwick, R.N., Port Master and Marine 
Superintendent, Great Central Railway; P. McLeod 
Baxter, of Messrs. McKie and Baxter, Govan; W. L. 
Baylay, of Birmingham Small Arms Company, Limited ; 
W. T. Bell, of Robey and Co., Lincoln; G. T. Bennett, 
F.R.S., Emmanuel College, Cambridge ; A. E. Berriman, 
of Daimler Company, Limited ; Herbert Bing, of Banbury 
National Filling Factory ; Major John Bowden, R.E., 
late Superintending Engineer, North-West of England 
Area, M.M.; T. A. Bowman, Chief Engineer, Prince 
Line, Limited ; D. A. Bremner, late Head of Aluminium 
Section, M.M.; P. P. Caldecott-Smith, F.S.1., Director 
of Works Department, Admiralty ; Alex. Campbell, of 
Hunslet Engine Company, Limited, Leeds ; A. J. Capron, 
of Davey Brothers, Sheffield; Captain George Clark, 
R.A., Superintending Officer, Artillery Branch, War 
Office ; Major W. H. Dennis Clark, Munitions Inventions 
Department ; Andrew Cochrane, of Messrs. Cochrane 
and Sons, Limited, Selby ; G. B. Cockburn, Inspector 
of Aeroplanes, A.I.D.; W. G. Cole, H.M. Dockyard, 
Sheerness; A. D. Constable, Electrical Engineers’ 
Department, Admiralty ; H. 8. Cop k, of Sir W. G. 
Armstrong, Whitworth and Co., Limited, Elswick ; 
Claud Crompton, Inspector Small Arms Factory. 

R. W. Dana, Secretary, Institution of Naval Architects ; 
Major Thomas Denne, of Small Arms and Machine Guns 
Department; W. N. Byball, District Superintendent, 
Brighton, London, Brighton and South Coast Railway ; 
T. E. Elvy, Engineering Assistant to Director of Dock- 
yards and Repairs, Admiralty ; B. P. Everett, Air Board, 
Technical Department ; C. L. Fortescue, Professor of 
R. N. College, Greenwich ; James Foster, Chief Engineer, 


W. and C. T. Jones Steamship Company, Limited ; 
R. T. G. French, Munitions Inventions Department ; 
W. D. Gibb, Consulting Gas Engineer to 


ixplosives 
Supply Department, M.M.; J. H. Gibson, of Cammell, 
Laird and Co., Limited; Archibald Gilchrist, J.P., of 


Barclay Curle and Co., Limited, Glasgow: Edward 
Gomersall, Superintending Engineer, General Post 
Office ; Captain W L. Goolden, Research Depart- 


ment, Woolwich; W. J. Gordon, of Messrs. Vickers, 
Limited, Barrow ; Thos. Gowans, Senior Chief Engineer, 
Pacific Steam Navigation Company: S. 8. Grant, 
Superintending Engineer, Metropolis and 8.E. England 
Area, M.M.; William Grant, Chief Engineer, Anchor 
Line ; E. W. Green, Messrs. Green and Silley, Weir ; 
Major Harold Grinsted, Chief Engineer, Royal Aircraft 
Factory; J. A. Harker, D.Sc., F.R.S., Munitions In- 
ventions Department: Major Chas. Herbert, Design 
Department, M.M.; Captain W. E. Hiley, Research 
Department, Woolwich ; Captain A. V. Hill, Munitions 
Inventions Department ; J. Alex. Hodgson, late Chief 
Engineer, H.M. Dockyard, Sheerness; Captain N. E. 
Holden, late Deputy Director-General, Mechanical 
Warfare; A. E. Holly, Manager of H.M. Factory, Oldham ; 
Arthur Hughes, Messrs. Hughes and Son, Opticians ; 
Joseph Hunt, 1.8.0., Deputy Civil Assistant, Woolwich 
Arsenal ; T. ©. Hunter, Director of Works Department, 
Admiralty ; Arthur Hutchinson, Fellow of Pembroke 
College, Cambridge ; W. E. Ireland, late Chief Engineer, 
Metropolitan Munition Committee; H. B. Jacks, late 
Head of the High Speed Steel Section, M.M.; Major 
Chas. Jarrott, Inspector, Mechanical Transport, R.F.C. ; 
A. D. Jones, Locomotive Running Superintendent, 
South Eastern and Chatham Railway ; P. N. H. Jones, 
Inspector of Gun Ammunition, London Metropolitan 
Area, M.M.; A. E. a Chief Engineer, Tatem Steam 
Navigation Company ; W. D. Kirkwood, Superintendin 
Engineer, West Scotland Area, M.M.; Captain F. V. 
Lister, Trench Warfare Research Department, M,M. 
G. W. Macdonald, of Curtis and Harvey, Limited ; 
James Macdonald, Chief Engineer Cunard Steamship 
Company, Limited ; Hugh Macfarlane, of Singer Manu- 
faturing see vany Limited; John Mackin , Trench 
Warfare § Pply partment, M.M.; Arthur Matthews, 
of Sir W. G. Armstrong, Whitworth and Company, 
imited, mshaw; Percy Matthey, J.P., Managing 
Director, Johnson, Matthey and mpany, Limited, 
London; James McCaffery, Superintendin 


land, Electrical Engineering {Assistant to {Director of 
ge gee and Repairs, Admiralty ; Lieut. Commander 
W. H. McConnell, R.N.V.R., Department of the Director 
of Torpedoes and Mining, Admiralty ; Thomas McEwen, 
Trafiic Manager, Highland Railway ; Joseph McFarlane, 
Chief Engineer, Donaldson Line ; H. A. McFerran, Chief 
Engineer, H.M. Office of Works; J. J. McKeown, of 
Messrs. Vickers, Limited, Barrow: Richard McLaren, of 
Babcock and Wilcox, Limited; Gilbert McPherson, 
Georgetown Shell Filling Factory ; William Millar, of the 
Greenock and mm om Dockyard Company ; 
Alex. Moir, Metropolitan Superintending Engineer, 
G.P.0.; T. F. Molyneux, District Superintendent, 
London and South Western Railway; Harold Moore, 
Research Department, Woolwich Arsenal ; Henry Morris, 
Superintendent, Royal Clarence Yard, Gosport; G. F. 
Mulherion, of the Tyne Iron Shipbuilding Company ; 
T. R. Murray, of Spencer and Co., Limited, Melksham ; 
Captain W. E. Nevill, Inspector of Munitions in U.S.A. ; 
Leonard Newitt, Electrical Engineer, H.M. Dockyard, 
Chatham; Wing Commander Alec. Ogilvie, R.N.A.S., 
Head of Aeroplane Design Section, Air Board Technical 
Dept. ; Captain C. P. J. Ovans, Manager Leeds National 
Projectile Factory ; Philip Palmer, Royal Cerps of Naval 


Constructors; H. E. Parlett, Assistant Director of 
Ship Repairs, Admiralty; C. C. Paterson, National 
Physical Laboratory ; E. A. J. Pearse, Assistant Director 


of Warship Production, Admiralty; Engineer-Com- 
mander A. E. Philip, R.N.R., Senior Chief Engineer, 
Canadian Pacific Ocean Service. : 

W. Reed, of Smith’s Dock Company, Limited ; W. G. 
Riddell, of Messrs. Hastie and Co., Limited, Greenock ; 
Edwin Robinson, of Messrs. Vickers, Limited, Shef- 
field ; N. B. Rosher, Inspector of Munitions Areas, Bir- 
mingham; Godfrey Rotter, Research Department, 
Woolwich; F. H. Royce, of Rolls-Royce, Limited : 
F. W. Ruddle, Chief Engineer, White Star Line ; F. V. 
Russell, Superintendent of Operations, Great Eastern 
Railway ; G. B. Sharples, of C. J. Wills & Sons, Limited ; 
Alfred Smith, of Hattersley and Sons, Limited, Kings- 
bury ; E. W. Smith, Deputy Controller, Gauges Depart- 
ment, M.M.; F. E. Smith, Superintendent, Electrical 
Department, National Physical Laboratory; Herbert 
Smith, J.P., President of the Yorkshire Miners’ Associa- 
tion; T. B. Smith, of Coventry Ordnance Works. 
Limited ; W. 8. Smith, Inspector of Factories (Dangerous 
Trades); F. N. Southam, Director, 60-pounder and 4.5 in. 
H. E. Shell Production, Imperial unitions Board, 
Canada ; Major C. H. Stemp, Operating Superintendent, 
North British Railway ; R. H. Stephenson, of Messrs. 
Smith’s Dock Company, Limited; James Stewart, of 
Caton Engineering Company’s Torpedo Factory ; 
Lieut. V. B. Stewart, of Messrs. William Beardmore 
and Co., Limited ; Rufus Stirk, of Messrs. John Stirk and 
Sons, Limited, Halifax; George Stubbs, F.I.C., Super- 
intending Analyst, Government Laboratory; G. E. Suter, 

-V.0O., H.M. Dockyard, Rosyth; Captain Kenneth 
Symes, late Head of Armour Plate Section, Mechanical 
Warfare Dept., M.M. 

A. E. Taylor, Explosives Supply Dept., M.M.; John 
Taylor, of Messrs. Mather and Platt, Limited ; R. H. 
Taylor, of Messrs. Topham, Jones and Railton, Limited : 
G. F. Tweedy, of Messrs. Swan, Hunter and Wigham 
Richardson, Limited; P. V. Vernon, Machine Tool 
Department, M.M.; Harry Walker, of Messrs. Clark, 
Chapman and Co., Limited ; Cecil Walton, J.P., Car- 
donald National Projectile Factory; Leonard Ward, 
‘late Superintending Engineer (Midland Area), M.M. ; 
| R. A. Waters, of Sir W. G. Armstrong, Whitworth and 
Co., Limited, York; A. W. Watson, of Explosives 
Supply Department, M.M. ; Henry Watson, of H. Watson 
and Sons, Newcastle-on-Tyne ; W. G. Weir, of Messrs. 
David Rowan and Co., Glasgow; H. J. Wilson, Super- 
intending Inspector of Factories; F. W. Young, Naval 
Salvage Adviser. A large number of undermanagers 
and foremen of works have been made members of the 
order (M.B.E.), but pressure on our space makes it 
impossible to give this long list. 





CoNSULTING ENGINEERS IN GERMANY.—In view of the 
increasing Government control of industrial enterprise 
in this country and the general difficulties of securing 
legislative sanction of projects it is not uninteresting to 
note that the German engineers and architects have, 
by their leading societies, recently taken steps to ensure 
that the private engineer should more be consulted as 
to new projects than had so far been the case. A 
limitation of the sphere of influence of the engineers 
and architects in Government employ is directly aimed at. 





ELECTRICAL ACCIDENTS IN SwWITZERLAND.—In the 
year 1916, 39 electrical accidents happened in Switzer- 
land to 39 persons, and 25 of those cases were fatal. 
The figures do not include railway accidents which were 
not electrical in character. Ten of the persons involved 
belonged to the railway staffs, 19 were engineers and 
fitters, &c., on special work, 10 private people. Twenty- 
five of the accidents (16 fatal) were caused by contact 
with high-tension wires, the 14 other cases were on 
low-tension circuits. Most of the accidents are ascribed 
to some carelessness or oversight. Two soldiers were 
killed during manwuvres when experimenting with 
telephones, the leads having come in contact with high- 
tension wires.—In the Kattowitz district of Silesia, where 
low-tension is understood not to exceed 250 volts, whilst 


} alternating currents are utilised at up to 10,000 volts, 


more accidents occurred on alternating-current lines 
than on ti urrent lines, although the network 











of the latter is many times longer than that of the former. 
Of four fatal cases reported in 1916-17, three were also on 
alternating-current lines: it should be pointed out, 


g Electrical | however, that minor burns, &c., caused by low-tension 


Engineer’s Department, Admiralty; William McClel-| circuits, are not always reported. 
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YEAR BOOKS AND ANNUALS. 


Al cks and Calendars——We have received a 
monthly tear-off calendar, showing views in thei works, 
from Messrs. Alfred Herbert, Limited, Coventry ; 
also a monthly tear-off calendar, illustrating their 
machine tools from Messrs. H.W.Ward and Co., Limited, 
Lionel-street, Birmingham ; and a monthly tear-off 
calendar from Messrs. Unwin Brothers, The Gresham 
Press, 21, Pilgrim-street, Ludgate Hill, E.C.4. Messrs. 
Taylor and Challen, Derwent Works and Foundry, 
Birmingham, have sent us one of their perpetua 
calendars. We have also received a very clear and 
effective card almanack from Messrs. Edgar Allen 
and Co., Limited, Imperial Steel Works, Sheffield. 

Diaries.—Messrs. Walter Spencer and Co., Limited, 
Crescent Steel Works, Sheffield, have issued a well-bound 
diary, which gives two pages to each month and there- 
fore has a large number of pages for notes, and a 
monthly financial record. Much engineering and other 
reference data are given 








THE INSTITUTION OF CIVIL ENGINEERS. 


At the meeting of the Institution of Civil Engineers, 
held on Tuesday last, the 8th inst., the following very 
interesting statement, prepared by the Secretary, Dr. 
J. H. T. Tudsbery, was read. 





Statement in Commemoration of the Founding of the 
Institution on January 2, 1818. 

The Institution of Civil Engineers was founded on 
January 2, 1818, at a meeting held at the Kendal Coffee 
House in Fleet-street. 

In the course of an address which is recorded in the 
minutes of the meeting but has not been published, Mr. 
Henry Robinson Palmer then set forth the urgent need of 
a source of information or instruction for persons practis- 
ing civil we mage eo pointed out in scholarly terms 
the advantages to be derived from recorded experience 
and the interchange of opinion upon questions which 
involve the application of scientific en to the 
circumstances found in practice. e described the 
engineer as a mediator between the philosopher and the 
working mechanic, and showed a just appreciation of 
the mechanic’s part in the realisation of the engineer’s 
ideas and designs. Mr. Palmer’s proposals were adopted 
by the meeting, and the formation of the Institution was 
resolved upon—for the object, as defined by the founders, 
of “ facilitating the acquirement of knowledge necessary 
in the civil engineering profession and for promoting 
mechanical philosophy.” 

The establishment of the Institution marked the tran- 
sition of engineering in this country from the practice 
of a few craftsmen, whose personal qualifications had 
led to their adoption of advisory functions, and whose 
knowledge was largely the result of individual observation 
and experience, to a profession inspired and regulated by 
the accumulated knowledge of many observers and 
practitioners. 

The number of the founders has been variously stated, 
but the original records show that they were eight—a 
fact corroborated by a statement in the memoir of 
Palmer contained in the fourth volume of the Proceedings. 
Their names were James Ashwell, Charles Collinge, Joshua 
Field, James Jones, John Thomas Lethbridge, Thomas 
Maudslay, William Maudslay, Henry Robinson Palmer. 
Field became president in 1848, and Palmer became. a 
vice-president in 1830, but died without attaining to 
the presidency : a memorial of him exists in the Palmer 
Scholarship which is in the award of the Council and is 
tenable at the University of Cambridge. 

It is interesting to notice that these men were for the 
most part engaged in the construction of machinery, and 
their use of the expression ‘“‘Civil Engineers” accorded 
with the distinction drawn then and subsequently between 
“civilian” and “ military ” engineering—a distinction 
that recent experience may tend to modify. 

The society thus formed proceeded vigorously to 
pursue its object of ‘sapere J and diffusing the know- 
ledge necessary for the efficient practice of engineering, 
by means of discussions of these and questions bearing 
thereon, and by the consideration of descriptions of 
structures and works. As an illustration of the early 
conversations it is recorded that the meetings on March 17 
and March 24, 1818, were devoted to the discussion of 
Bolton’s (sic) and Watt’s “‘ Parallel Motion,” and it was 
resolved that “it is the opinion of this meeting that the 
parallel motion of Bolton and Watt is mathematically 
incorrect, arising from the extremities of the two radii 
passing through unequal arcs in the same space of time : 
but that, to a certain extent, in practice the deviation 
is not productive of material inconvenience.” 

The first paper received by the Institution was pre- 
sented by Joshua Field on April 27, 1819, being one of a 
small group of papers on canal locks. The succeeding 
— during even the earliest period of the Institution’s 

istory, cover a range of construction and investigation 


almost as wide as that observed in any subsequent Ye tem 
endal 


The meetings continued to be held at the 
Coffee House until April, 1819, from which time until 
February, 1820, they are recorded as having taken place 
at Gilham’s Coffee House. In March, 1820, accommoda- 
tion was hired in the house of the Rev. Mr. Harris, in 
Buckingham-street, Adelphi—the Institution sub-letting 
some use of its rooms to the Phrenological Society. The 
records suggest that the engineers entertained a some- 
what incomplete confidence in the proceedings of this 
body, for a condition of the tenancy was that the phreno- 
logists should provide their own tablecloth, and should 





also take steps to cover up their models and other ap- 
paratus when these were not in use. 

On March 21, 1820, Thomas Telford accepted an 
invitation to become the first president of the Institution, 
and in the course of his address he made the following 
remarks on the course which should be observed to 
promote its success :— 

“In foreign countries similar establishments are 
instituted by Government, and its members and pro- 
ceedings are under its control: but here, a different 
course being adopted, it becomes incumbent on each 
individual member to feel that the very existence and 


i prosperity of the Institution depend, in no small degree, 


on his personal conduct and exertion : and the merely 
mentioning the circumstances will, I am convinced, be 
sufficient to command the best efforts of the present and 
future members, always keeping in mind that talents 
and respectability are preferable to numbers, and that 
from too easy and promiscuous admission, unavoidable, 
and not unfrequently incurable inconvenience perplex 
most societies.” 

Under Telford’s presidency the Institution grew 
steadily in importance, and on June 3, 1828, received 
a Royal Charter of Incorporation for the objects set 
forth in the well-known words of Tredgold, which expand, 
though they differ little from the original purpose ex- 
pressed by the founders. 

In 1834 the Institution moved to a small house at 
No. 1 Cannon-row, Westminster, and at Christmas, 1838, 
entered upon the occupation of No. 25, Great George- 
street, which, with some alterations and additions made 
in 1846 and 1868, sufficed for its needs until 1896, when 
it was rebuilt upon the sites of Nos. 24, 25 and 26, Great 
George-street, to the designs of the late Mr. Charles 
Barry, F.R.I.B.A. Fifteen years later those premises 
were required by Government in connection with their 
scheme of public offices, and the Institution was assi 
to obtain its present more extensive site, and to erect 
this building, designed by Mr. James Miller, A.R.S.A., 
in 1913. 

The conversations and discussions held at the Institu- 
tion during its early years were not published or circu- 
lated by it: but, to a limited extent, abstracts of them 
appeared in the Atheneum. A selection of the papers 
and addresses prior to 1842 was published in rome 
volumes of “ Transactions” (4to) by Weale in 1836, 
1838 and 1842: but the earliest record of discussions is 
contained in vol. i. of the “ Proceedings” (8vo) which 
consists of five annual parts referring respectively to 
the years 1837-41. The series of volumes then begun 
reached 204 in number. They contain most of the 4,239 
papers which have been presented to the Institution, 
as well as numerous addresses, lectures and reports of 
researches and inquiries made by committees formed for 
such purposes. This literature covers the entire field of 
British engineering practice, and includes in the reports 
of the debates the considered opinions of experienced 
engineers upon a multitude of problems presented by the 
new conditions encountered in the undertakings and 
investigations described. These professional records, 
contributed voluntarily and freely by many thousands 
of the members, past and present, form a response to the 
claims of the Institution not unworthy of the ideals of 
its founders and of the prestige enjoyed by the body 
corporate. The publications have kept substantially 
the style adopted in 1837, having passed through the 
hands of only three editors—Mr, Charles Manby, who 
became secretary in 1839, Mr. James Forrest, who 
succeeded him in 1860 and held the office until 1896, 
and the present secretary. It is to the credit of those 
who originated the Proceedings that their form has 
been adopted as a model by almost every engineering 
society of importance that has come into existence during 
the period covered by their issue. A later branch of 
professional inquiry which, although perhaps not fore- 
seen by the founders of the Institution, is closely identi- 
fied with this part of their project, is experimental 
research and allied investigation of engineering problems. 
During the last twenty years much valuable work has 
been done in such directions by means of committees : 
the first inquiry of importance having been “‘ The Thermal 
Efficiency of Steam Engines,”’ and the last undertaken, 
and now in progress, “‘ The Deterioration of Structures 
Exposed to Sea-Action.”” Supplementary to the work 
of recording, discussing and investigating matters bearing 
on engineering practice, it has m the care of the 
Institution to form a reference library containing all 
literature relating to the profession, and d d to be 
worthy of permanent retention. This library, which has 
developed from a bequest of Telford’s private library, 
is in its particular character unrivalled in completeness, 
and is unique in its possession of original reports and 
other documents relating to the work of the early masters 
of the engineering profession. 

Turning to the second phase of the Institution’s 
activities—namely, its concern with the education and 
training of those who sought recognition by it—the first 
trace of action in that direction is found in the establish- 
ment in 1838 of a class of graduates. They were to be 
“* persons who are pursuing a course of stu e, or employ- 
ment in order to qualify themselves for following t 
profession of a civil engineer.” The encouragement 
thus given to students of engineeri 
red by the p ts of success in the profession 
as they then a to some of its chief exponents. 
Mr. James Walker, on ae peas address in 1841, 
— ee Now, certainly, the number “soe, 
or students for engineering, is inc . we loo 
at the number of studenite is the cl aay = Pe ngi 
ing at the different universities and academies . . . we 
are led to ask, will the country find employment for 
all these? I freely confess that I doubt it.” 

It was not until twenty-five years later that the 
Institute’s interest in the training of engineers took a 
very practical shape. A large part of the presidential 





was, however, 





address if a. Fowler » ~~ was devoted to oe 
uestion 0} preparation for ineeri 8. 
is views coincided remarkably with’ the pe tig "ad 
eyo! of the aa eonpaee csaieale boxe : He said :— 
oi reparation and trai lor the civil engineer 
may be shortly described as follows :— 

i. oar parr ge or a liberal education. ae 

2. Special education as a preparation for technical 
a . 

3. Technical knowledge. 

4. Preparation for conducting practical works.” 

This deliverance of Sir John Fowler foreshadowed 
the policy of the council, to which effect was given in 
the following year by the organisation of the “* Students,” 
when the foundations were laid of that plan of prepara- 
tion and training for the ——— profession which 
it has been the privilege of this Institution to originate 
and enco . The creation of the student class on 
June 26th, 1867, was contemporaneous with the extinc- 
tion of the class of graduates, which had possessed the 
—. of corporate membership. 

In 1870 the Council compiled and issued a statement 
on the education and status of civil engineers in the 
United Kingdom and in foreign countries. For some 
years the duty of certifying the proper education of 
students of the Institution was placed upon the corporate 
members, whose pupils they were: but closer attention 
to the details of tion is evin in Report of 
the Council for the years 1888-1889: and in an official 
print, which is now very scarce, dated 1891, entitled, 
* Engineering Education in the British Dominions,” a 
regulation appears to the effect that after June, 1889, 
students of the Institution shall as a condition of admis- 
sion produce evidence of a competent knowledge of 
certain specified subjects of general education. The 
regulations contain a list of examinations recognised by 
the council as affording evidence of the required know- 
ledge. The inequality of the examinations contained in 
this list affords an interesting commentary on the 
difficulty which was encountered at the very outset 
in dealing with the question of exempting examinations, 
even in general education. 

In 1897 the Institution found it desirable to establish 
its own examinations, both in general and scientific 
education. This step was taken, after conference with 
persons experienced in educationa] matters, under the 
presidency of Sir John Wolfe Barry, who has remained 
chairman of the Examination Committee for twenty 
years, and to whose unremitting care and wise counsel 
the success of the Institution’s action in this matter is 
largely due. The scheme of examination was — 
to test suitable eae ro ag education, and, b on 
that, competent knowledge of those branches of 
which are applied to engineering practice. Consequently, 
it has been possible to accept many degrees and diplomas 
of universities and schools of university rank as exempt - 
ing the holders from the Institution’s preliminary and 
scientific examinations. This, however, concerns only 
part of the equipment of a young engineer, and the 
question of his practical training, which has always 
been required by the by-laws, and was systematised 
somewhat precisely in 1910, still remains a matter of 
judgment on the information furnished to the council. 

The position thus reached has been influenced largely 
by the results of an exhaustive inquiry into the education 
and training of all classes of engineers undertaken in 
1903 by a committee which included representatives 
of the leading professional institutions and some impor- 
tant universities, under the chairmanship of the late 
Sir William White: by a conference of engineers on 
that subject held at the Institution in 1911; and by 
the report of a committee on the practical training of 
engineers, presided over by Dr. W. C. Unwin, which 
presented its report to the council in 1914. It is proposed 
shortly to amplify the tests for associate membership 
by an examination in some particulars of practical know- 
ledge which are thought to be inadequately proved by 
the present method of certificates. 

e last important stage of the institution's develop- 
ment concerns the mutual relations of the members as 
professional men, and their relations with the public 
who employ them. Even in the original rules of 100 years 
ago provision was made to remove any person whose 
action might be regarded as inimical to the interests 
of the general body : and, whilst those provisions were 
amplified from time to time, it was not until 1910 that 
rules were formulated to govern the professional conduct 
of the members. The general purport of these rules is 
to ensure that the engineer’s utmost skill shall be placed 
at the disposal of those who employ him, and that the 
method of his remuneration shall not involve any 
conflict between his personal interests and those of the 
clients whom he advises. These simple ethics are still 
not free from difficulty, so complex are the conditions 
under which engineering is now practised, and questions 
of conduct and etiquette arise occasionally which call 
for the greatest care and judgment to determine them 
properly and fairly. 

is brief account of the Institution's endeavours to 
create a literature of engineering, to promote education, 
and to establish professional ethics, would be incomplete 
without reference to its growth and constitution. 

As regards numbers, the early records are incomplete, 
but in 1828, when its Charter was ted, there were 
156 members: in 1836, when its “‘ Transactions ”’ were 
first published, the number was 238. + years later 
the number had increased to 5,100, and by 1914 had 
become 9,266. At this point, the outbreak of the great 
war—in which more than 2,700 of the members and 
students have already in naval or military 
service, and 246 have given their lives—checked the 
increase of the roll, though it has not arrested its activi- 
ties, or, it is believed, inished the prestige of the 
institution. ; : 














The grades of membership have been varied slightly 
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at several times. To the oe honorary members, 
members and associates was » in 1838, the class of 
graduates, for which the class of students was substituted 
in 1867: and in 1878, the associates were divided into 
associate members (professional) and associates (non- 
professional). 

The governance of the Institution, subject to the by- 
laws and ultimately to the charters which allow them, 
has always been entrusted wholly to the council elected 
annually by the members. The number of the council 
and the mode of election have been varied from time to 
time to meet the conditions arising out of the growth 
of the Institution and the situation of its widespread 
manshersitp in the United 
ions and Colonies ov In its composition it has 
embraced most, if not all, of the prominent men who 
have originated and been responsible for the engineering 
achievements of the century now ended. In saying that 
the Institution owes its present position to the devotion 
of those distinguished men to its interests, I do not fail 
to recognise how far its gree gad is also due to the 
wholehearted attachment and support of the general 
body of the members. Their association in the enterprise 
which sprung from the small beginning of 100 years ago 
has engendered mutual confidence and goodwill among 
them in every part of the world, and continues to sustain 
that effort for the general good of which Bacon wrote 
300 years ago; “‘I hold every man a debtor to his pro- 
fession from the which as men of course do seek to 
receive countenance and profit so ought they of duty 
to endeavour themselves, by way of amends, to be a 
help and ornament thereunto.” 














Ferro-CoNnoRETE AND Brine.—In the Journal of the 
Franklin Institute of November, 1917, Professor H. J. M. 
Creighton illustrates some bad cases of corrosion of 
ferro-concrete which have come under his notice in recent 
years. He has in particular studied the corrosion of 
floors on which salt and brine are frequently spilled. 
He considers that no ferro-concrete will resist the action 
of salt water in the long run, unless waterproofed, though 
some of his bad examples concern buildings that had 
stood ten and even thirty years. Cracks form, as a rule, 
under the underside of floorings, which become dis- 
coloured, parallel to the iron rods or beams embedded 
in the concrete; the cracks are mostly small, but they 
may open out } in. and more, and the iron may severely 
be corroded. Iron rust frequently comes off together 
with the crumbling concrete, or the rust may be wiped 
off the iron with the finger. In a building in Kansas 
City, five years old, which consisted of concrete re- 
inforced with twisted iron rods, he measured cracks 
30 ft. long, and lumps of concrete wee 25 Ib. had 
dropped or were coming off the ceiling, which was 
constantly wet with salt water. In Chicago one floor 
had completely collapsed within a year. Creighton 
mentioned that when concrete construction is carried out 
in winter, salt is sometimes added to the concrete to 

revent its freezing; that practice would, of course, 
be reprehensible in cases where moisture could gain 
access, though it might not do any harm in structures 
which are always dry. To add as much as 20 per cent. 
of salt to the cement would always be inadvisable, 
we should think, and some of the troubles might have 
been less grave if the builders had used better materials 
and had been more experienced. 


Hear or VAPORISATION OF WatTeR.—The heat of 
vaporisation of water has mainly been determined by 
two methods, by measuring the loss of weight which the 
water undergoes when heated by the electric current, 
or by measuring the heat gained when the vapour is 
condensed. The values found by the electric method are 
generally higher than those found by the condensation 
method. In re-determining the heat of vaporisation of 
water J. Howard Mathews (Journal of Physical 
Chemistry, October, 1917, pages 536 to 569), points out 
that several sources of error are generally overlooked. 
It is assumed that the water vapour was liberated from 
boiling water while some evaporation, of course, takes 
place at all temperatures; this assumption causes a 
direct considerable error, and that error is augmented 
because it is also supposed that the condensed vapour 
had the temperature of boiling water. Priming is 
another difficulty which is not easily overcome. Mathews 
makes use of an apparatus, which he had used in 1911 
in conjunction with T. W. Richards for similar work, 
and which he has further improved. The water, in a 
quartz vessel, was heated by electric resistance and 

in a Dewar vessel; the very short connection to 
the condenser coil through the bottom of this 
vessel, and the coil was in the water of the calori- 
meter which was jacketted with diluted alkali; by 
adding drops of acid to this alkali, the temperature was 
kept Bamps! steady. The absence of priming was 
proved by making the Tyndall -est ; no light cone was 
visible in the vapour. It resulted that 539 calories 
(referred to water of 15 deg. C.) ure required to vaporise 
one true gramme of water into a vacuum; if the value 
for the water equivalent of the apparatus, as determined 
by the electric method, were adopted, the value would 
crpety Se 540 calories, in perfect agreement with the 
best ee OS Se ae oe 
Reichsanstalt (electric method), this value would 
probably be more correct, Mathews considers, on account 
of the uncertainty of the specific heats of the 
composing the a tus, h were known at 15 3 


but not at 20 +» at which Mathews 
He determined also the influence of the rate of con- 
densation, the time for condensing 1 gramme 


of water from 0.2 to 1.8 minute. 
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THE PRODUCTION OF DUCTILE TUNGSTEN. 
To THe Eprror or ENGINEERING. ny 

Sm,—In reply to the criticism from the British 
Thomson-Houston Company on my recent lecture, 
published in your issue of the 28th ult., page 697, I beg 
to state that I was not misinformed regarding the 
a of ductile tungsten fil t 
statement made at the lecture was to the effect 
that before the war ductile t ten filaments were not 
being reduced on a commercial scale in this country 
from the ore. This act is substantiated by the details 
in the letter from the British Thomson-Houston 





mpany. 

The final stages in the manufacture of the filaments 
were certainly carried out in this country before the 
war, but so far as I could ascertain no firm was at that 
time manufacturing ductile tungsten filaments from 
tungsten ore. The imported manufactured products 
which were at that time used by the various firms as 
the starting point were pure tungsten oxide or tungsten 
rod 


It would appear from their own statement that the 
British Thomson-Houston Company had to devote at 
least a year to investigation before they could bridge 
the gap between tungsten ore and their previous starting 
point, ¢.e., pure tungstic oxide. 

I remain, yours faithfully, 
SypNney J. JOHNSTONE. 

** Rousdon,” Clifford-road, New Barnet. 





AIRCRAFT CONSTRUCTION. 
To tne Eprror oF ENGINEERING. 
Sin,—Referring to your correspondent’s letter 
entitled ‘‘ Aircraft Construction,” on page 19 of your 
last issue, if he would give particulars of the machine, 
I shall be pleased to do anything in the way of calcvla- 
tions for him. From what I understand from his letter 
is that the * gap’ between the planes is } in. too much, 
and this is to be mado up by a }-in. strip along bottom 
of the box ribs. As there are orly two box ribs, the 
amount of weight added to the machine is about 5 ozs., 
and assuming the machine to weigh 2,240 lbs., 5 oz., 
more or less could not be cepa considered, as the 
difference in weight of pilots must vary 20 to 40 Ibs. 
Yours faithfully, 
Ernest L. Comrort. 
31, West Park-road, Kew Gardens, Surrey. 
January 6, 1918. 





THE LATE SIR WILLIAM H. LINDLEY. 
To THE Eprtor or ENGINEERING. 

Sir,—I have read with interest your account of the 
life and work of the late Sir William H. Lindley, my 
brother. Will you allow me to point out two little 
inaccuracies ? 

Sir William’s father was Mr. William (not Walter) 
Lindley, late of 74, Shooter’s Hill-road, Blackheath. 

He went to Baku in May, 1915, in order himself to 
__ forward the completion of his work there, which 

e achieved just before the outbreak of the revolution, 
only returning to England in July, 1917. During this 
time (I think it was in February, 1917) he was actually 
presented with the freedom of the City of Baku. 

Yours faithfully, 
Rosert §8. Livptey. 

Godstone-place, Godstone, Surrey. 

January 9, 1918. 





SUBMARINE WAR. 
To tue Epiror or ENGINEERING. 

Sir,—The very interesting analysis of the official 
charts of mercantile losses and submarines destroyed, 
which Mr. Henry Lloyd makes in his letter of Decem- 
ber 28, tempts me to point out that if the official sub- 
marine chart is to scale, it provides internal evidence 
of what that scale is, and therefore permits of the public 
discovering exactly how many submarines have been 
sunk during each quarter. 

The method of determining the scale is based on the 
following reasoning. The ordinates must represent 
whole numbers, as fractional parts of submarines cannot 
be sunk. Likewise, the differences between any two 
ordinates, also the differences between any two differ- 
ences, must be whole numbers. 

To determine the scale one proceeds as follows :— 
Measure as accurately as possible the length of each 
ordinate. Add up the numbers so obtained, and the sum 
must represent the total number of submarines sunk 
during the two years. Assume some number known 
to be greater than the number of subinarines sunk 
during the period. Dividing the sum of the ordinates 
by the assumed number, the quotient represents 
“hundredths of an inch per submarine.” And if this 
scale were applied to the chart it would give more 
submarines sunk per quarter than actually was the case. 
Now, taking the smallest difference between any two 
ordinates, we know from our assumed scale the maximum 
number of submarines that it can possibly represent ; 
we also know that the minimum number that it can 
represent 
— of the difference to equal one submarine, and 
if this scale were’the correct one, all the ordinates could 


parts | be divided by the difference without remainder. We 


next assume the ce to equal two submarines, 
and if this were correct half the difference would divide 
all the ordinates without leaving any remainder. Faili 
this we try whether one-third of the difference wi 


divide the ordinates without remainder, and so on.! of 


ore the: war. | rul 


is one submarine. We first assume the the Dutch 





We know from our earlier computation, the maximum 
number of submarines the difference can represent, 
and the difference must, therefore, represent some 
number below this. Not more than about ten values 
are possible for the smallest difference shown in the 
chart, so that the determination of the scale can be 
performed in a very short time with the aid of a slide 
e 


I may add that the scale of the diagram as reproduced 

in one of the daily papers did not — to be accurate. 
Yours faithfully, 

JEREMIAH V. 31. 

January 4, 1918. 





GENERATING PLant at N1aGara.—The Imperial Trade 
Correspondent at Toronto reports, under date October 
22, that the Ontario Hydro-Electric Power Commission 
has now in hand preparations for the establishment of an 
extensive electric generating plant at Chippewa Creek, 
near Niagara Falls, Ontario. © Commission, which is a 
department of the Ontario Government, is at present 
only engaged in transmitting electric power from pro- 
ducing companies at Niagara Falls to customers through- 
out the Province, who taxe the current and distribute it. 
With the establishment of the generating plant the 
Commission will be in a position both to generate and 
distribute power. It is first proposed to construct 9 
canal between Chippewa Creek and Queenstown, Ontario, 
at an estimated cost of 9,000,000 dols., after which the 
power house will be built and the plant installed. In 
view of the scarcity of labour and other considerations, 
the Commission has decided not to employ contractors, 
but will purchase the ng necessary to carry on the 
work, and will undertake the construction of the plant asa 
public enterprise. The estimated cost of the equipment 
is 1,000,000 dols. Among the machinery and materials 
required are the following: Cement, concrete mixers, 
five channelers, twenty-five drills, jack hammer drills, 
electric hoists, derricks, locomotive cranes, rubber 
belting, conveyors, screens, bins, motors, and small 
rock crushers in connection with rock crushing plant. 
Some of this equipment has already been purchased. 
The Commission will probably be the largest single buyer 
of machinery and plant in Ontario for some vears to 
come. In view of this fact, and also of the fact 
that strong competition will have to be faced, it will 
obviously be of great advantage to United Kingdom 
firms interested in the matter to have a resident agent 
in Toronto (the headquarters of the Commission) in 
order to keep in close touch with developments. It is 
understood that tenders are not likely to be invited for 
any of the plant required, and that the Commission desires 
to purchase the best type of machinery and plant, so 
that the buying to some extent will be governed by 
that consideration. 


Durcn Surprine.—In the report for last year the 
Rotterdam Chamber of Commerce deals with Dutch 
shipping, enumerating the manifold difficulties against 
which shipowners have had to contend. In spite 
of all the troubles the profits earned were very satisfac- 
tory, as will appear from the appended list, even if 
Dutch shipping has not reaped such golden harvests 
as has the shipping of the Scandinavian countries, of 
Spain and especially of America. 

















1916. | 1915. | 1914. | 1913. 

Per Per Per Per 

Cent. | Cent. | Cent. | Cent. 
Holland-America line. . 55 | 50 17 15 
Rotterdamsche Lloyd 15 10 17} 10 
Wm. H. MiillerandCo. ..| — | 20 8 8 
V. Nievelt, Goudriaan and Co.| 100 100 16 26 
Solleveld, van der Meer and 1 

van Hattum Pi --| 100 | 100 10 2 
Triton He 4 pis -| 100 | 40 15 20 
Holland Gulf Company = 40 | 10 a= 3 
Maatschaappij Zeewart iat ae | 50 10 7 
Stoomvaart-Mij.de Maas ..| 100 | 75 15 10 
Nederlandsche Lloyd |. — | 2% 9 9 
Maatschappij Houtvaart ..| 50 | 100 7 -- 
Erhardt and Dekkers... |. 60 | 60 | — | — 
! | 





In another Dutch publication a very optimistic view is 
taken of the future of Dutch shipping. It points out 
that Holland has a good chance of securing the lead in 
the senger traffic between Europe and India, on 
which lines the belligerent countries’ companies had 
reviously plied, and the Dutch lines would also be pre- 
ferred ter the war. Alone between Bombay and 
Zanzibar, before the war, four German steamers kept up 
a regular service, whilst the Austrian Lloyd had three 
large steamers in the month ang bey Bombay and 
Trieste. These steamers always full cargo, and at 
the beginning of the war a fourth steamer was about to 
be put on the line so as to bring the traffic up to a steamer 
every week. This company, says the report in question, 
profited from the overbearing demeanour and lack of 
consideration shown by the P. & O. and the British India 
Steam Navigation Company, both as to thé passenger 
and the cargo traffic. e French company, the 
Messageries Maritime, had long ago dissipated its reputa- 
tion by being dependent upon and hampered in its 
movements by heavy State subsidies. Be this as it may 
are displaying considerable energy in the 
matter of increasing their to . A new steamer 
ey ae ee ee in Rotterdam under the 
style Transatlanta, with a capital of ~ 10,000,000 
= of which 2,000,000 gulden in the meantime have 
id up. The new company has secured eon 

seago vessels with an aggregate tonnage of 6, 
tons capacity ; the fleet comprises three motor schooners 
an aggregate tonnage of tons and four steamers. 
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|attention ensures exceptional and miuleading results. 
|It has been s ted that the exact value of super- 
LOCOMOTIVES. | heating might - deduced by comparing the results of 
To THe Epiror or ENGINEERING. » |®@ locomotive working with saturated steam with those 

Sm,—In the early part of the year 1914, a paper | obtained from the same locomotive after fitting it with 
dealing with the subject of superheating in locomotives | a superheater. The s tion is wrong. The features 
was read before the Institution of Civil Engineers. | of design which play such an important part in lowering 
As a synopsis of the results obtained on the Midland | the efficiency of the former, namely, long narrow steam 
Railway it left little to be desired, but, as en article of pipes, restricted steam passages, lerge cylinder clearances 
Sree application, such as might have been inferred and choked exhausts, lose much of their influence when 
tom the title, it was disappointing. superheated steam is used. Its fluidity enables it to 

The discussion which followed produced a vast’ find its way through the narrowest apertures without 
quantity of information which edded considerably to the appreciable loss, whilst its high temperature reduces the 
value of the paper. Many interesting questions were | : 
raised and many conflicting statements were made, pansion, a lower exhaust pressure and an easier ee. 
and, had the former been replied to and the latter; ment through a choked passage. It follows, then, that 
reconciled, the value of the paper would have been| if @ well-designed locomotive, in which these features 
further enhanced. Coal economies in favour of super- | have been carefully considered with a view to minimising 
heated over saturated steam were given variously from | their pernicious effect, is fitted with a superheater, it will 
10 per cent. to 35 per cent., but no explanation was | not show such an improvement as would be the case 
Soslienning te anauies for such vast differences. Though | with an inferior ne oe It is for this reason that fuel 
it was generally admitted that the economies in goods | economies, achieved by fitting superheaters to existing 
service are not so pronounced as in fast passenger |engines, vary considerably, being dependent on the 
service, no better reason was advanced than that the | excellence or otherwise of the design of the engine. 
former is handicapped by its more frequent stoppages :| Owing to such converted engines the value of super- 
the fact that a lower economy is similarly found on heating is liable to be over-rated: one is apt to credit 
through goods service was ignored. the improvement to superheated steam and overlook 

The vote in favour of superheating was almost | the fact that it is contributed to by the inherent defects 
unanimous. There was, however, one dissentient|of the design. a locomotive superintendent is 
member, who, by reason of the isolated position which | anxious to serve the interests of his company in a con- 
he adopted, secured more prominence for his views than | spicuous manner he will do well to select the most 
they mentee | Undoubtedly he had a case against | extravagant and troublesome engine he possesses and 
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superheating, but, by repeatedly comparing a saturated | equip it with a superheater—the worse the e 
steam locomotive under the most unfavourable con- | better the result of the conversion. 

ditions with a superheater locomotive under the most| A useful characteristic of a superheater locomotive is 
favourable conditions, and by drawing conclusions which | to produce its most economical results when the engine 
were rather more than his facts justified, he did more to|is foreed. If, under normal conditions, its coal con- 
prejudice than to exploit it. His contention was bevel 


sumption is 10 per cent. to 15 per cent. less than that 
the heating surface of a boiler is so impoverished by the|of a similar saturated locomotive, under abnormal 


equipment of a superheater as to make the locomotive | conditions, the economy may rise to 25 per cent. The 
very much less powerful than a similar saturated steam | reason is obvious. The volume of the steam and also 
locomotive: that, in short, the adoption of super-| its economic value incresse with the degree of superheat, 
heating, while reducing the fuel consumption, detracts | which, in turn, increases with the draught, and the 
from the power. The question is an interesting one latter attains its maximum when the engine is worked 
and deserves more attention than it received at the | at its full capacity. When a saturated locomotive is 
time. |forced, it is working extravagantly, inasmuch as the 

Before investigating it, however, it is desirable to| proportions of waste gases and of live steam which pass 
give reasons for the widely different fuel economies| away through the chimney are excessive. A super- 
which are found to result from superheating. On| heated locomotive, working under the same conditions, 
railways where the drivers are not highly skilled and | is likewise extravagant, but its capacity to economise 
are heedless of the quantity of coal they burn, any form |is, as shown above, improved, and it 
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condensation which admits of a more complete ex- | 









its passage through the superheater elements. Its 
temperature is raised and its volume increased so that 
a given quantity by weight can fill the cylinders more 
often than an quantity of saturated steam at the 
same pressure. oreover, the minute icles of water 
which are projected from the surface of the water in the 
pen and - carried in sus ion — the Pirough 
are themselves vaporised during ir passage h 
the elements. At the same time the total heat of the 
steam is raised and the material, with which it comes in 
contact on its way to, and on its arrival at the cylinder, 
is maintained at a temperature. Consequently 

ici feat of 


the condensation whi is a per 
saturated steam is considerably reduced, whilst the 
work per unit of volume tends to increase. 

The debatable points, upon which the effect of 
ss on the power of an engine depend, may 
be expressed in the following questions :— 

1. To what extent is the evaporative capacity of a 
boiler reduced by the introduction of a superheater ? 

2. To what extent is the loss of steam, due to the 
reduction of the evaporative capacity, compensated 
for by raising the temperature and increasing the volume 
of the steam produced ? 

Fig. 1 is a diagram of the smoke-box tube plate of o 
modern superheater locomotive, and, in re; to the 
proportion of large to smell tubes, it is fairly repre- 
sentative of up-to-date practice. 

The boiler to which the tube plate belongs contains 
160 tubes with an external diameter of 2 in. and a length 
of 13 ft. 34 in. between tube plates, and 21 superheater 
flues with an external diameter of 5} in. Its heating 
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surface, excluding that of the superheater elements, is 
proportioned as follow :— 








Square Feet. 
Due to the boiler tubes eee 1,113 
Due to the superheater flues ... 393 
Due to the fire-box . eae 160 
Total 1,666 
Fig. 2 is an imaginary diagram of the smoke-box 
tube plate of a similar saturated boiler. It is identical 
| with Fig. 1, except that the superheater flues are removed 
and their place filled in with tubes of the standard 





of fuel economiser which is outside their control, is | shows a higher percentage of coal saved than is the case 
bound to show good results. | with an easier load. In this, as in the case of a badly - 
If the employees of the running shed are heedless in| designed engine, a principle is evolved to the effect that 
their work, the effect of neglected washing out and tube | superheating achieves its best results under the most 
sweeping is more disastrous on a superheated locomotive | extravagant conditions. The principle may be applied 
than it is on one working with saturated steam, owing | to explain why the economy obtained on fast passenger 
to the fact that the latter has a bigger margin of reserve | service is more pronounced than on service. 
boiler-heating surface. In order thet the amount of| Reference to statistics of coal consumed per ton-mile 
reserve heating surface in a saturated steam boiler shall | will show the former to be more extravagant. 
be appreci:ted, some interesting experiments, which} The a remarks should suffice to explain the 
have a direct bearing on the subject, may be cited. | diversity of the results obtained on different railways. 
A locomotive of the 4-4-0 type was appointed to work | Theoretically the quantity of coal saved by superheating 
the fast passenger treins on a section 129 miles long,|should be directly dependent on the temperature: to 
the load being always that for which the engine was | which the steam is raised, but, when the various dis- 
designed. After every trip a number of the boiler tubes | turbing influences are taken into consideration, the 
were plugged, beginning with 10 for the first trip and | absence of conformity in the results is not surprising. 
increasing the number by 10 at a time for subsequent| It is now proposed to investigate the contention thet 
trips, until the engine began to lose time. The critical | the adoption of superheating is detrimental to the power 
point was reached after 80 tubes, representing about|of an engine. In doing this it is essential that the value 
one-third of the tube heating surface, had been rendered 
useless. The conditions under which the tests were 
conducted were those that usually obtain in experi- 
mental work; the boiler was thoroughly washed out, 
the tubes swept, and the te and ashpan scrupulously 
cleaned after every trip, the coal was picked and of good 
quality, and the driver was selected and his work —— | locomotive is limited by the quantity of steam that its 
i It is plain that in the absence of any, or all of | boiler can produce, and the quantity of steam is pro- 
these conditions, the effect of plugging the tubes would | portional to the heating surface. 
have been revealed earlier. Also it is evident that; No matter what the size of a superheater may be, 
had the 80 tubes been removed in order to introduce | it cannot possibly aid the boiler in the production of 
a superheater, the engine would have been deprived| steam. Such being the case, and, seeing that its intro- 
of its reserve of heating surface, and that any lack of | duction into a boiler displaces a certain number of tubes, 
shed attention would have been apparent earlier. | it reduces the evaporative capacity and tends to lower 
A severe distinction should be drawn between coal | the power of the locomotive. 
Seepage obtained by rimenting and those; To offset this, however, the steam is considerably 
obtai under ordinary service conditions. Special | enhanced in value by the treatment it receives during 





of a superheater as a coal-saving device should not be 
confused with its value as a power producer. It does 
not follow, because a superheater engine can burn less 
coal whilst hauling the same load as a saturated engine, 
that, with an equal fuel consumption, it is capable of 
hauling a heavier load. hauling capacity of a 





. 





. The spacing of the lower tubes is continued 
vertically and horizontally so as to obtain a maximum 
number without pas outside the limits imposed by the 
tubes of, and surrounding the superheater. 

The total number of boiler tubes thus obtained is 278, 
being 118 more than the superheater boiler possesses. 
The ting surface of the tubes is 1,934 sq. ft., which, 
when the heating surface of the fire-box is added, gives 
a total of 2,094 sq. ft. 

From the above it is found that the superheater 
displaces 42 per cent. of the boiler tubes of a similar 
saturated engine and reduces the heating surface by 
20 per cent. A definite answer is thus obtained to 
question (1). Owing to the smaller heating surface 
caused by the introduction of the superheater, the 
boiler is only capable of evaporating 80 per cent. of the 
water which could be evaporated by a similar saturated 
boiler. 

The problems presented by question (2) are not so 
It is known that the loss of efficiency 
the conversion of saturated steam into motive 
force is enormous, and it is assumed that a large pro- 

portion of this loss is traceable to condensation and 
| other causes peculiar to saturated steam. Figures are 
available, but, as the loss is, to some extent, affected 
by the design ef the engine, their value is specific rather 
than general. It is evident that, if a definite loss cannot 
be assumed for saturated steam, a definite saving cannot 
be deduced for superheated steam. 

The boiler, of which the tube plate is reproduced in 
TH ane eS an ole pressure ons Po 
| 37 . F., and, during subsequent passage 
| steam through the _ nat. it oy 3 a —s P 
. F., 80 raising temperature to . F. C) 
| volume of the steam, whilst on the saturated side of the 
| regulator is such that 1 Ib. occw 2.32 cub. ft., but, 

after passing the regulator, and w absorbing the he.t 





| 
| easily solved. 
during 
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— oo superheater elements, it expands to 3,007 
cub. ft. 





It thus a that, though the superheater boiler 
evaporates BO per cent. lees water than the saturated 
boiler, the steam it produces occupies a volume 29 per 
cent. greater. In words, whilst the saturated 
boiler evaporates 1 lb. of water and thereby produces 
2.32 cub. ft. of steam, the superheater boiler evaporates 
180) lb. of water and produces A.J x 3.007 cub. ft. of 
100 100 1 
steam. Thus the superheater boiler is capable of 
producing 4 per cent. more steam by volume. . 

Superheated steam, however, shri more rapidl 
than saturated steam, so that, during its passage throug 
the steam pipe, a greater diminution in the volume 
occurs. For this reason the slight additional volume 
of steem, that the superheated boiler is shown to be 
capable of generating, may be disregarded, end equal 
nan. ten assumed for both boilers. fr 

The question now arises as to whether the superheated 
steam is capable of providing as much work per unit 


of volume as the saturated steam. A cubic foot of steam Pp 


at 180 lb. pressure and 600 deg. F. contains about 
440 British thermal units, whilst a cubic foot of saturated 
steam at the same pressure contains 515 British thermal 
units and, according to the laws of ene: conservation, 
the work obtainable from the latter should be relatively 


ter. 

Indicator diagrams show that the fall of pressure with 
superheated steam is more rapid than with saturated 
steam, @ fact which is doubtlese due to the lower heat 
content of the former ; consequently, if the steam entered 
the cylinders of both types of engines with the same 
initi reesure, the superheated locomotive would be 
at @ ided disadvan in regard to its hauling 
capacity. The initial cylinder pressures, however, are 
not the seme, and this fact constitutes one of the 
advantages of br mae steam at a high temperature. 

It is now desirable to specify losses which occur 
to saturated steam during its transit from the boiler, 
through the cylinders, to the atmosphere, and to show 
in which cases they are ameliorated by the use of super- 
heated steam. 

They are as follows ;— 

1. Wire drawing through the apertures of the tor. 

2. Condensation in the steam pipe and steam chest. 

3. Wire drawing through the valve ports. 

4. Condensation in the cylinder. 

5. Overcoming the back pressure. 

6. Escapement into the atmosphere. 
Little information is available with 
superheater locomotive, however, the 
because the steam i an enti 

passed the 


to(1). Ina 
oss is negligible 
ly altered and 





improved state after it has r. 

ith regard to (2) the impartation of a high tempera- 
ture to the steam reduces the condensation in the steam 
pipe and valve chest and enables the fluid to reach the 
cylinders with a pressure approximating closely to that 
with which it left the boiler. With saturated steam the 
loss of pressure, which is affected by the length and 
diameter of the steam pipe, is seldom less than 10 per 
cent. of the boiler pressure, whereas, with superheated 
steam the fall is frequently less than 4 per cent., and it 
is almost independent of the dimensions of the steam 


ipe. 
. The loss due to wire drawing through the steam ports 
is not considerable but, even so, it is partly eliminated by 
using steam at a high temperature, owing to the improved 
fluid state. 

It thus appears that, up to the point where the steam 
enters the cylinder, the advantage of superheating is 
strongly manifested. Not only is the steam dryer and 
therefore conducive to economical working, but its 
pressure is about 6 per cent. or 7 per cent. higher than 
that which is paares by the boiler of a well-designed 
similar satura locomotive. The fact is significant 
when it is remembered that the initial steam pressure is 
an important factor in determining the hauling capacity 
of a locomotive. 

Exact figures regarding the loss of pressure due to 
condensation are not available. As much as 50 per 
cent. of the steam supplied by a saturated boiler may 
be unaccounted for, and it is supposed to be lost in the 
steam chest and on the cylinder walls. Such serious 
losses are undoubtedly ameliorated by the use of steam 
at a high temperature, but the point to bear in mind is, 
that the improvement so eff results in fuel econom: 
rather than in an increase in pressure. However muc 
steam disa in the cylinder, provided there is 
steam to supply the loss, the mean effective pressure and, 
therefore, indicated horse-power remain unaltered. 

The relative Lage & ——— gw ay (6) are 
best explained by ypothetical indicator diagrams 
shown superimposed in Fig. 3. The full line represents 
the steam distribution of the superheated locomotive, 
and the dotted line that of the similar saturated loco- 
motive working under identical conditions. The scale 
of pressure is exaggerated in order to bring into 
prominence the outetanding features of the comparison. 

It will be seen from the that the superheated 
steam enters the cylinder with a higher initi ure. 
Up to the point of cut-off, and during the subsequent 
expansion, its pressure falls more rapidl ing to its 
lower heat content. After the point of release, drop 
in pressure is still more marked, showing that the fluidity 
imparted . & high temperature facilitates its escape- 
ment to atmosphere. ing the return stroke 
its exhaust pressure is nearer to atmospheric line, 
indicating that a larger quantity of the steam has 
escaped to the atmosphere. Attention is aleo directed 
to its lower resistance during compression. 

It is evident that the amount of pressure which esca) 
into the atmosphere and the pressure which is prteiss 2 
in overcoming the resistance of the exhaust are less 





with superheated steam. On the other hand it is plain 
that, with saturated steam, the slower fall in pressure, 
that occurs during expansion, tends to neutralise the 
benefits of a free exhaust. The point to decide is which 
diagram will give the higher mean effective pressure. 

bra ae | the conclusion that the cylinders of the 
superhea locomotive are — with steam at an 
initial pressure 6 per cent. higher than those of the 
saturated locomotive, it can be deduced, assuming 
pw 1.3 = constant for the former and adiabatic ex- 

ion for the latter, that the mean pressures on the 
ive sides of the pistons are almost identical. It follows, 
then, that the mean effective pressure and consequently 
the hauling capacity of the superheated locomotive is 
greater than that of the saturated locomotive by the 
amount due to the difference of their respective mean 
back pressures. 

A comparison of indicator diagrams, taken from 
similar locomotives working with and without super- 
heaters under identical conditions, will show that this 
difference varies somewhat, but that the mean back 
ressure of a saturated locomotive should not be greater 
than that of a superheater locomotive by more than 
3 per cent. to 4 per cent. of its mean forward pressure. 

ence it follows that the —— of a superheater on 
a well-designed saturated locomotive should increase 
its hauling capacit 7 oe cent. to 4 per cent. 

The claim is admit y slight, and many engineers 
can show better results with their converted engines. 
Such results, however, are due to the initial defects in 
design, which, whilst affecting disastrously the work 
of a saturated locomotive, are rendered almost harmless 
by the use of superheated steam. Considering that the 
losses embodied in (1) to (6) can be to a certain extent 
minimised by careful attention to design, and bearing 
in mind that a saturated locomotive can generate 
20 per cent. more steam by weight and supply its 
cylinders with 17 per cent. more British thermal units 
yo @ similar superheated locomotive, one hesitates to 
claim an improvement of even 3 per cent. in the hauling 
capacity of the latter. 

increase in weight which the introduction of a 
superheater involves, is apt to be overrated. 

Tn the case under consideration the saturated boiler 
is increased by :— 


Lb. 
Due to 21 superheater flues ... 3,018 
Due to the superheater elements 1,898 
Due to the superheater header 455 
Total 5,371 
and decreased by :— 

Due to 118 boiler tubes displaced by 

the superheater ve ae -- 98,901 


so that the net addition to the weight of the boiler is 
1,470 lb., or rather more than a } ton. 

Although superheating does not lend itself to any 
considerable improvement in the power of a locomotive, 
it can achieve extraordinary results in reducing the coal 
consumption. 

The quantity of steam which a boiler supplies, although 

roportional to the volume shown by an indicator 
Ri , is not fully represented thereon. The boiler is 
continually supplying an additional amount to fill the 
place of that lost by condensation. It follows, therefore, 
that by using high-temperature steam and so decreasing 
condensation, the edditional demand on the boiler is 
diminished. This is one method by which the economic 
possibilities of superheated steam are realised. 

Another method is by utilising its expansive pro- 
perties. An earlier cut-off than is possible with saturated 
steam may be used without incurring the pernicious 
interchange of heat between cylinder walls and steam. 
The more complete expansion resulting therefrom 
ensures & apeates economic value per unit volume of 
steam supplied. 

The more the steam is expanded the lower is the 
mean effective pressure, and, in order that the total force 
on the piston shall be sufficient for the engine’s require- 
ments, it is customary to increase the cylinder diameter. 
The diameter of the cylinder may be made so large as 
to preclude a long cut-off on account of the incapacity of 
the boiler to supply sufficient steam. An engine so 
desi is compelled to use its steam expansively, 
and is therefore productive of very economical results. 

Whilst the operation of using steam expansively is 
conducive to economy, it is detrimental to the power 
of a locomotive on account of the low mean effective 
pressure. It is essential that a locomotive which is 
required to haul a maximum loed per unit of engine 
weight should work with a long cut-off, entailing an 
extravagant waste of steam. Whence, though an 
engine, with very large cylinders, can haul its train on 
a low fuel consumption by reason of the enforced early 
<< its maximum | will be incompatible with its 
weight. 

Generally speaking, economies of from 10 per cent. to 
15 = cent. in fuel consumption appear to be obtainable 
without any serious sacrifice in the power of an engine— 
the basis of comparison being a well-decigned similar 
saturated locomotive. If, however, the designer is not 
called upon to build an engine which will haul a maximum 
load per unit of weight, very much higher economies 
are obtainable. 

It is apparent that there are two entirely different 
methods of designing a superheater locomotive—one, 
which is designed to exert a maximum power for a given 
engine weight, and the other, which aims at a minimum 
fuel consumption at a lower power. 

When a maximum load is required to be hauled without 
exceeding a — weight on the engine wheels, the 
designer is obliged to consider the question of fuel 
economy second to that of power, end to limit the size 
of the superheater so that the ratio of its heating surface 





to thet of the boiler will just produce its highest degree 
of superheat when the engine is developing its full r. 
Also the diameter of the cylinders must be limited to an 
extent that will ensure that the engine may be worked 
with a long cut-off without exhausting the steam in the 
boiler. Such a design will develop maximum power 
per unit of engine weight, but will not produce any 
startling results in regard to coal consumption. 

When, however, the weight permissible on the engine 
wheels will admit of a more powerful engine than is 
actually required, the designer can avail himself of the 
margin of weight to produce a more economical engine. 
He can encroach on the boiler-heating surface and 
introduce a larger superheater. Also he can increase 
the diameter of the cylinders and thus enforce an early 
cut-off which will ensure the steam being used ex- 
pansively and therefore economicelly. 

I am, yours truly, 
“ Loco.” 





Ferro-ConcreTte Grain ELevATor aT ERIgz.—As 
a result of efforts for the utmost speed in construction, 
the new steel and concrete grain elevator of the Pennsyl- 
vania Railroad at Erie, Pa., has been finished and placed 
in full operation, in time to render material assistance, 
in handling down the Lakes the final grain shipments 
from the north-west, before the closing of navigation. 
The first cargo, which was elevated and transferred 
to cars early in December, consisted of 101,000 bushels 
of wheat from the steamer John Owen. ‘The opening 
of the new elevator may enable some steamers to make 
one more round trip, prior to the coming of heevy ice, 
than would otherwise have been possible. This will 
mean more grain available for prompt export to meet 
military necessities in Europe. The new elevator com- 
prises 30 reinforced circular tanks, 18 interstice tanks 
and 22 side and pocket bins, having a total capacity 
of —_ —. On the —_> = ere two ~y4 
bushel standard hopper scales, each having a garner 0 
2,200 bushels aupeaitey. The elevator has trackage for 
more than 150 cars, and is capable of unloading grain 
for a ship at the rate of 25,000 bushels per hour. 





Tue Sate or THE Cruiser “Cuine Tsinc.”—Com- 

tition for the purchase of the Chinese cruiser Ching 

‘sing, says the Peking Gazette, has been going on briskly 
between a number of Japanese merchants, and the price 
offered for the ship has gone up from 100,000 dols. to 
250,000 dols., which is now offered by one Fujita, a 
director of a Jap hospital in Tientsin. According 
to a Shanghai vernacular report the Minister of Navy 
at first intended to sell the ship for only 100,000 dols., 
but the keen competition between Mesers. Okura and 
the Mitsui Bishi raised the price of 140,000 dols. There- 
upon a British merchant offered the sum of 180,000 dols. 
for the ship, in addition to which he promised to give 
40,000 dols. to the Minister as a “‘ present” after the 
deal was concluded. When the Japanese firm, Mitsui 
Bishi, heard of this it increased the bid to 240,000 dols. 
Thereupon another Japanese, named, Fujita, offered 
250,000 dols., of which the Government will receive 
180,000 dols. The Minister of Navy will also have his 
share of 40,000 dols. and Li Chung-siang and Chao 
Chung-shan will have 20,000 dols. and 10,000 dols. 
respectively. Negotiations are understood to be in 
progress between the Japanese and the Government 
respecting the conclusion of the deal, and it is — 
that the ship will be sold to the —— Japanese bidder 
at the figure mentioned above. e paper adds that, 
according to the opinion of some persons, the said ship 
can be sold for as high as 280,000 dols. 








-Hi1GH-FREQUENCY RESISTANCE OF STRANDED WIRES.— 
The complex problems of the high-frequency electric 
resistance of insulated wires, multiply-stranded, have 
once more been investigated by Professor G. W. O. 
Howe, who presented a peper on this subject to the Royal 
Society (Proceedings, of September 1, 1917, pages 468 to 
492). Wires are stranded mainly for two purposes: (1) te 
decrease the variation of the resistance and inductance 
with es (2) and to decrease the effective resistance 
at high frequency. It is well known that the resistance 
of ordinary conductors increases as the frequency of the 
alternetions is reised : this hardly applies to thin wires 
however. A wire of 0.01 cm. diameter has at frequency, 
500,000 (cycles per second), practically the same resist- 
ance as for direct currents. But when the wires are 
stranded to cables, the ph b plex 
and it is not easy to say whether a solid wire or some 
stranded cable should be adopted for a particular p . 
One of the factors is that considerable electromotive 
forces of self-induction are set up in cables, the wires 
of which are twisted so that two wires, in contact, apart 
from the insulation, at a certain point, will be in contact 
» ry after having described a loop. When a cable 
of 1 cm. diameter is wound into a coil of one turn 

rcm., and when the current is 100 amperes at a 
requency 1,000,000, there will be 10 volts between the 
two wires at each point of contact. Professor Howe 
deduces formule for the resistance of wire cables when 
straight and when coiled, and calculates the conditions 
for minimum resistances: in the second of his 
paper he makes the same calculation, allowing also for 
the circulating currents in their effects on the magnetic 
field within the conductor: this allowance, it results, is 
not of practical importance in meny cases. The space 
factor, which enters into these relations, is the ratio 
of cross-section of copper to total cross-section of the 
cable. Tables are given in the paper for the resistances 
corresponding to different space factors, diameters and 
frequencies, 
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HIGH-VOLTAGE TRANSFORMERS AT ALFKARLEBY. 


CONSTRUCTED BY THE UNITED ELECTRIC COMPANY, LUDVIKA, SWEDEN. 





THE increasing installation of large central stations 
has by degrees very materially raised the voltage 
at which electric energy is transmitted. Although 
Europe cannot yet vie with America in this respect, 
marked strides have been made in that ditection, 
and the upward movement goes on. In Sweden, the 
long-distance lines of the first State hydro-electric power 
station, that at Trollhattan, were constructed for 
50,000 volts; at the second State hydro-electric 
station, at the Porjus Falls, the voltage was raised 
to 77,000, and the same voltage has been chosen for 
the third large hydro-electric power station, built by 
the Swedish State at Alfkarleby. 

The construction of transformers and other apparatus 
for such high voltage offered certain difficulties at 
first, but they have been successfully overcome, and 
even a voltage twice that adopted at the last-mentioned 
two Swedish power stations has been found practicable. 
In Sweden, the new United Electric Company at 
Ludvika has taken up the manufacture of high-tension 
transformers, following a design of their own. The 
impulse was given by the Luossavaara-Kiirunavaara 
Company placing orders for transformers for their 
receiving station at Kiirunavaara. The capacity of 
the installation is about 10,000 h.p., obtained from the 
Porjus power station, and the main voltage at the 
receiving station is about 72,000. All the transformers 
and other apparatus, however, are contracted to work 
with a normal voltage of 80,000. 

Whilst the order for the Luossavaara-Kiirunavaara 
Company only comprised four one-phase transformers, 
each of 2,500 k.v.a., the contract for the Alfkarleby 
power station was for 12 one-phase transformers, each 
of 4,800 k.v.a., an aggregate of about 78,000 h.p. As 
the number of periods is 50 at Alfkarleby, against 
25 at Porjus, the dimensions of each individual trans- 
former had to be only slightly increased compared 
with those for 2,500 k.v.a. The transformers are 
coupled in three-phase groups of 14,400 k.v.a. In 
construction and general arrangements the two sets, 
resemble each other in the main constructive features 
the modifications for the Alfkarleby transformers 
mostly referring to details. The transformers are of 
the enclosed type, in which the iron core entirely 
embraces the winding. This construction has proved 
exceedingly practical for transformers for large 
powers, | pwesene ge when short circuits or impulsive 
rushes of current are to be feared. The enclosed type 
provides a better support for the coils, both as against 
each other and as against the iron. It is not unusual, 
in damaged core transformers of older constructions, 
to find that the coils have been pressed with great 
force against the yoke, crushing both the intermediate 
layers and the insulation, and occasionally even 
pushing the coils over each other. In the enclosed 
transformer the coils can be carefully and effectively 
built in with insulating partitions or supports in all 
directions along the entire surface. They are fitted 
into an oil-box, into which the core and the windings 
are submerged, and there is provision for cooling the 
oil by means of water circulation. Both the copper 
Spiral required for this purpose and the transformer 
core itself-are suspended from the lid of the oil-box 
and can, when the bolts between this and the flange 
of the box are removed, can be conveniently lifted out 





of the oil for inspection or repair. So as to obtain 
quick and efficient cooling, the Pipe system is divided 
into four parallel groups. The boxes are made of 
welded iron plate with cast trucks and lids. In order 
to facilitate the handling of the substantial quantities 
of oil required, the box is fitted with valves, which 
are connected with a jointed pipe system for the whole 
station, by means of which the oil can either be removed 
out of or forced into the transformers. A central oil 
filtering or cleansing installation has been constructed 
in connection with this pipe system. In the lid are 
placed, in the usual order, high and low-voltage 
terminals, expansion vessels, inlet and outlet of the 
cooling system, local and distance thermometers and 
sound signals. In the lid there is, further, a safety 
arrangement consisting of a cast-iron pipe, connected 
on the one side with the interior of the transformer, 
on the other with a pipe system, common to the whole 
station. In this cast-iron pipe there is inserted a 
dise of zine plate, which bursts, and leaves the oil a 
free outlet, should the pressure through a short circuit 
rise a certain percentage above the normal. 

The high voltage has necessitated very careful 
insulation. The terminals are of the so-calied con- 
denser type, made as a number of concentric layers of 
nsulating material, separated by conducting layers. 
In an insulator of this construction the local rushes of 
current are diffused by the conducting layers, and a 
uniform transition is obtained from zero to the highest 
value of the voltage. The insulators themselves are 
inserted in a cover of porcelain and fitted with a metal 

late disc at the end. The transformers were tested 

fore leaving the works, the high-voltage winding 
with 150,000 volts. 

In the Alfkarleby transformers the lid is arched, 
which gives increased strength and also improves the 
appearance. A circular manhole is formed in the lid, 
through which one can get at the coils and the terminals 
for inspection or overhauling, and which serves as a 
safety valve; the manhole being covered by a disc, 
which bursts by abnormally increased pressure within 
the transformer and leaves a free exit for the oil. 
Each transformer, by means of a pipe system, is 
connected with a central filtering installation for the 
oil, the emptying taking place through a good-sized 
valve in the lower portion of the box, and the pumping 
in of the oil through a smaller valve, placed on the 
expansion vessel. So as to be able to remove any 
possible deposit there is a separate outlet pipe in the 
lowest part of the box, and for the escape of condensed 
water from the expansion vessel there is a cock at the 
bottom. So as to keep the oil as dry as possible 
a chloride of calcium retainer is fitted on the lid of 
the expansion vessel, consisting of a cast-iron cylinder 
containing a perforated receptacle for chloride of cal- 
cium. The base plate is shaped as a tray and collects 
all the oil which may leak out from the transformer. 
The cooling water circulation in these transformers is 
controlled by means of a special signal apparatus. 
For this purpose a contact arrangement is inse 
in each of the four outlet pipes. This is kept open by 
the flowing water, but should the water circulation 
cease, the contact is closed and operates an alarum bell. 
Otherwise the cooling system is so arranged, that the 
four groups proceed from and end respectively in 





two cast-iron boxes, placed on the longitudinal tide of 
the transformer. These, again, are connected with a 
main pipe system. Each transformer is fitted with 
both a distance and a signalling thermometer. 

The transformers are subjected to very severe tests 
as to reliability; thus the high-voltage windings of 
each transformer have to be tested at 150,000 volts for 
a quarter of an hour, and on the outer coils the breaking- 
through pressure between two adjoining windings 
amounts to at least 33,000 volts. All transformers 
delivered from the works have without difficulty 
stood these tests, and it has been ascertained that the 
outer coils could carry as much as 70,000 volts between 
two neighbouring windings. 

On the illustration of the five Alfkarleby trans- 
formers it will be seen that the cooling pipes are only ' 
mounted on the one furthest to the left. The man 
standing beside one of the transformers conveys an 
idea of the dimensions, the weight of a complete 
transformer with oil being about 23 tons. 





SOCIETY OF GLASS TECHNOLOGY. 

Tue December meeting was held in the University, 
Sheffield, on Wednesday, the 19th inst., Professor W. a 
Fearnsides presiding. After the usual formal business, 
Professor P. G. R. Boswell, D.8.0., D.1.C., F.G.8., 
contributed a paper upon “ Resources of Potash suitable 
jor Glass Making in the United Kingdom.” The mineral 
resources available as sources of potash may be divided 
into two classes; (1) soluble aie, (2) insoluble salts. 
Up to the present no sources of soluble h salts are 
available in the British Isles, to replace those previously 
obtained from Stassfurt and Alsace. Among available 
insoluble salts may be mentioned felspar, mica, leucit 
and glauconite, all of which are silicates. 

The demand for potash is very large at the present 
time, being required for pottery, enamel, glass, soap, 
chemicals, explosives and in iculture. The most 
productive source is likely to be found in felspar which 
is useful for the alumina it contains as well as the potash. 
Felspar is a family name which includes many minerals, 
the two chief groups being ; 

(1) Potash felspar. 
(2) Silicates of lime and soda. 


Felspars are of wide occurrence. Granite consists of 
quartz, felspar and mica which heve crystallised out 
more or less together. Unfortunately the felspar is too 
small in grain to be picked out, and so granite cannot be 
used as a source of felepar. Granite occurs up and down 
the country in huge masses, and often at the margins end 
ecattered throughout the mass in veins is found felspar. 
Such a vein is usually known as pegmatite and the veins 
of it vee! vary from 40 ft. in width to a few inches. It is 
a valuable source of felspar, as the latter is found in 
large easily picked pieces. Pegmatites are only to be 
found in the most inaccessible spots—the North-West 
of Scotland, the North-West of Ireland and in Cornwall. 
The sites of the chief deposits were shown on & map. 

The two chief varieties of felspar are known as mono- 
cline and orthoclase, the difference lying in the crystalline 
form. Orthoclase is to be qouueel as there is less 
tendency of this form to form mixed crystals with soda 
felspar. Pegmatite consists of felspar and quartz in 
large pieces and must be hand picked, the felepar being 
in crystals } in. to 4 in. long. Sometimes the felspar 
is — ona with the quartz and the rock is then known 
as perthite. 

Felspar is prone to decomposition, brought about by 
gases and solution from below and by atmospheric 
action. The alxalis are leached out leaving the silica 
and alumina as clay. When the leaching is done from 
below, the final product is very pure china clay. 

For pottery, felspar should be low in quartz, low in 
soda (to prevent crystallisation) and low in iron (to 
obtain good colour. The seme features are necessary 
for glassrnaking, and in addition there ought to be con- 
stancy and composition. Unfortunately this can never 
be realised. A potash content of 10 per cent. to 12 per 
cent. is desirable for glassmeking felepar and the soda 
content should not be more than 3 per cent. the iron 
content not more than 0.1 per cent. 

All the British felspars are of the monocline type except 
the Roche deposit in Cornwall which is orthoclase. The 
chief deposits in Scotland are in the vicinity of Loch 
Lanford, Durness and Oversoaig. In Ireland felspar 
is found eat Belleek, Belmullet and Glenties, whilst 
felsite is obtainable in Waterford and Wicklow although 
ite iron content is high. 

There seems little prospect of British felsper being 
pleced on the market as cheaply as the pre-war Scandi- 
nevien supplies, owing to the cost of trensport in this 
country and also the higher price and different conditions 
of labour. 

Of late many methods have been patented for the 
extraction and recovery of potesh. It is hoped thet a 
rich source of potesh may be found in the flues of cernent 
kilns and blast furnaces. Possibly it would be found 
expedient to boost up the amount of potash in the flues 
of cement kilns by using felspar in manufacture of 
cement. 

The lecture was ably illustrated by lantern slides and 
maps, and gave rise to an animated di i Prof 
Fearnsides pointed out that since vegetation contained 
potash, and coal was of —— origin, then coal must 
contain potash. This would not be found in the ach as 
it would have volatilised but would be found in chimneys 
and flues. Possibly the manurial value of soot lay in 
the potash it contained. Again sedimentary rocks being 
the disintegration products of igneous rocks (which 
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all contain potash) might conceivably be a source of 
potash. Sands and limestones contain very little and 
so would not Bg! for extraction, but clays might very 
well do so. . Rees confirmed Dr. well’s remarks 
regarding blast furnace and cement kilns dust being a 

Mr, O. J. Peddle pointed out that fels regarded 

r. C. J. © pointed out that felspar was 

by glass makers as being important as much for the 

umina as for the alkali it contained. It was a cheaper 
method of giving glass all the beneficial results conferred 
by alumina, than by using the calcined oxide, and was 
far more suitable than china clay for this purpose. 


Mr. Davidson, and Mr. Foster joined in the discussion | 


and Professor Boswell replied. 

A second paper was read by Mr. Joseph Kenworthy, 
the subject being “‘ Bolsterstone Glass.”’ The history of 
glass making was traced from legendary times until its 
introduction into England, in e most interesting manner. 

subsequent vicissitudes of glass manufacture in 


this country were then dealt with more fully, leading up | 


to the manufacture of glass in Bolderstone, an out of 
the way spot in the Don Valley. The author had 
collected a large amount of information about this 
ancient and now long defunct manufactory and illus- 
trated a most fascinating account by means of beautiful 
= specimens and by photographs. The first glass 

ouse at Bolsterstone seems to have been built about 
1643 by George Fox, and after passing through various 
hands was closed down about 1750. It was in the 
heydey of its existence when worked by Robert Black - 
burn, and at that time was turning out very good glass 
of all varieties of table ware and domestic ware. Much 
of the glass made here has been lost or disseminated 
throughout the country, but some beautiful specimens 
both from point of colour and design are still in existence. 

The next meeting of the society will be held at Stour - 
bridge on January 16. 





SUBMARINE HULLS,* 


By Naval Constructor E. 8. Lanp, U.S.N., Member. 
os “% » ~~ CoMMENTS on Vanious TyPEs. 


THERE has always been more or less controversy with 
regard to the p r type ef submarine hull ; the subject 
is unsettled to this day, and will probably remain so for 
many years to come, for submarines are still in the 
infancy of evolution. Many are the claims advanced 
as to the original submarine inventor; many and 
fantastic were the early designs ; yet in this, as in the 
majority of things in this world, it is safe to award the 

im to Mother Nature, for she designed the salmon. 

casual examination of this interesting fish will show 
that, so far as hulls are concerned, the contour of the 
salmon makes a rather good model for a submarine. 
Combining the model laid down by nature with the 
imagination and second sight of Jules Verne, we have 
the sub ine of yesterday, to-day and to-morrow. 

Without taking up the early desi with which you 
are undoubtedly familiar, it is my desire to present, in 
a crude way, the merits and demerits of the types of 
submarine hulls as they are in evidence to-day. em | 
—_ themselves into two distinct types—single h 
and double hull. However, there are intermediate 
t that merge on the one hand to the strictly single 
hull, and on the other hand there are some types in 
which the double-hull features predominate. Recently 
there have been developed several types which are 

ractically mid-way between the single and the doubl 
ull. There are known as saddle hulls. 

Of the pure single-hull type the best known is the 
Holland type, which predominates in the American 
Navy to-day and of which there are many examples in 
other navies of the world. The double-hull t are 
well represented by the Laubeuf designs and the pp- 
Germania designs. Of the various types of German 
boats, some are single hull and some double hull, 
depending primarily upon the size of the boats and the 





Fe ag for which intended. The Krupp-Germania | 


was evolved to a considerable degree from plans 
prepared by the French engineer d’Equevilley. Sony 
a features of other types were taken by the Germans. 
Laurenti design is generally considered as a true 
double-hull design; it is not, however, a complete 
double-hull boat, but is composite in that it is = 
double-hull and part single-hull construction. 
saddle hulls are more common in the British Navy 
and may be considered more as a development from the 
Holland - design than from any other. e Lake design, 
with its watertight superstructure, is properly a sinyle 
hull design, but on account of this watertight super- 
structure feature it is not a pure type of single hull. 
The Hay-Denny design, which is well known in Denmark 
and Holland, belongs to the composite type, combining 
features of both the single and the double-hull types. 
Certain parts of the vessel are single-hull construction 
and other parts are double-hull construction. There are 
em more variations in th» single-hull type in the 
ritish Navy than in any other navy to-day, and these 
modifications run from the small sponson on either 
side of the strength hull found on some of the earlier 
British boats to the real saddle tanks found in the more 
— designs, which types approach the pure double 
ull, 

For submarines, where a good relation between 
length and breadth is neceesary, the cylindrical shape 
is best, with circular cross-section, diminishing toward 
the bow and stern and closed off at the ends with a 
rounded plate. For stre of construction it is 
necessary that the weight of hull be about 58 per cent. 
ef the total displacement, whereas with to 0-boats, 
for instance, only about 38 per cent. is necessary. In 


* Paper read at the meeting of the Society of Naval 


Architects and Marine Engineers, in New York 
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addition to the above, it is necessary to give the boats a 
relatively greater draught than other craft, and this 
mitigates against the attainment of great speed on the 
surface. In about the middle of its length the sub- 
marine has a strong tower, which serves as a steering hood 
and control station. 

No matter which t is investigated, the same under- 
lying features generally obtain in all of them, namely, 

re is one strength hull, the inner hull, which is con- 
| structed so as successfully to withstand deep sub- 
mergence ; outside of this strength hull there is generally 
fitted a superstructure of light plating and light scant- 
lings. This may be non-watertight as is customary, 
| or watertight as in some Lake designs, or partially water- 
| tight and partially non-watertight. The non-watertight 
| space between the inner hull and the strength hull is 

generally utilised for stowage purposes, to house piping 

| ventilation ducts, towing lines, mufflers, cabies, &c. 
The watertight portions are utilised for stability purposes, 
reserve buoyancy and seaworthy qualities. In some 
types torpedoes are stowed and torpedo tubes are 
| installed in the superstructure, but there are many 
serious drawbacks to this method of installation and 
service experience is generally very much against their 
| satisfactory use. 

It is understood that the first sponson t; of sub- 
| marines was so constructed from single-hull types to 
| improve the stability of the boats, thie being done as an 
| alteration late in the period of construction or after 
| the boats were in service. With this as a beginning, 
| this t was developed so that it appeared in the 
' original design not only for stability and seaworthy 
| qualities but also to permit the installation of broadside 
| torpedo tubes, external ballast tanks, or even oil tanks. 
| The design of submarines, unlike the oa of other 

vessels of war, has never gotten beyond the stage of 
having somebody’s name attached to it and, like every- 
| body’s watch, the type bearing the particular name is 
| the only correct type according to the designer’s opinion. 
| Probably, as in the watch, this is approximately true 
if Sag apply the correct “‘ equation of time.” 
n di ing the questi of types of hull, it is 
| preferable to analyse as far as practicable the merits 
and demerits of the pure types, é.e., the single and 
double hull. If one attempts to cover the intermediate 
| types, the argument is either confused or entirely lost, 
‘as in the nature of things these intermediate t 
partake of the advantages and ——— of both 
in a relative degree, depending upon which type the 
intermediate most resembles. It is well to indicate here 
that any discussion of types and development of types 
will be given in a general way without any attempt 
being given to go into details which might be considered 
in any way confidential. Neither should the statements 
be construed as a criticism of or advocating any particu- 
lar design. Accurate information relative to details of 
submarine construction is difficult to obtain. It has 
always been more or less enshrouded in a veil of —> 
y so 








—probably very unjustly and very unnecessari 
It seems likely, because the main operations of a sub- 
marine take place out of sight, that the average man 
enjoys carrying out this water veil of secrecy and in- 
visibility to rather absurd extremes. Be that as it may, 
the tendency to deep secrecy still obtains, and information 
that may be available is not permitted to be published, 
though a careful examination of all the chaotic literature 
on submarines will readily show that the so-called 

ts of submarines are like the old maid’s secret, 
** yours for the asking.” Possibly, like some well-known 
breakfast foods, ‘‘ There’s a reason.” 

For the sake of clearness, it ay 4 be well to advance 
the arguments of one side and then the other, placing them 
in juxtaposition. In order that the advantages and 
disadvantages of single hulls and double hulls may be 
considered, the following comparisons of the two types 
of construction are made. e comments contain 
some of the arguments advanced by the builders of the 
different types of boats, as well as additional comments 
relative to the merits and demerits of the two t; . 
As might be expected, the points at issue are subject 
to differences of opinion. 

Deck SPACE AND FREEBOARD. 

Double Hull.—Increased deck space and deck height, 
which provides some means for the crew to get a little 
fresh air, and a small amount of exercise ; this increases 
the habitability factor of the boat. Habitability is a 
vital factor in a sea-keeping sub ine. Efficiency of 
personnel is directly dependent upon this factor. 

Single Hull.—The type of vessel does not necessarily 
affect either the width of the superstructure or the deck 
height ; the single-hull design can be arranged to give 
the same results in this respect as the double-hull type 
of vessel. In some standard designs the width is 
practically the same for both types. 

STRENGTH. 

Double Hull.—Since all diving tanks are outside the 
pressure body, the inner hull has a smaller diameter and 
greater strength. 

Single Hull.—Double-hull boats are usually designed 
for about 150 ft. depth test (foreign requirements) and 
single-hull boats for 200 ft. As far as it can be calcu- 
lated, the margin of safety in single and double-hull 
boats is the same ; if there is any difference it is probably 
in favour of the single hull. 

As actually built the steel weight for a double-hull 
boat of 150 ft. depth test is approximately the same 
ene TA light displacement as that of a single-hull 

t of ft. depth test. In other words, for the same 
strength, the double hull is heavier. 
Form, as Arrectinc Surrace, SPEED AND 
SEAWORTHINESS. 

Double Hull.—Better stream lines are possible ; 
hence, less resistance is offered to surface propulsion, and 
&@ more seaworthy boat can be obtained. 

















Single Hull.—Up to as of about 16 knots for 
boats of 800 tons or 14} ts for boats of 500 tons 
single-hull models drive easier than the double-hull 
models. The present single-hull models are designed 
for moderate speeds and the double hulls for high speeds. 
It is the opinion, however, that the difference as noted 
above would still obtain but in a lesser degree, with single 
and double-hull boats each specially designed for the 
same speed. Structural and space requirements usually 
prevent the use of a small longitudinal coefficient in a 
double-hull design, so that a practicable double-hull 
boat probably cannot be made to drive as easily as the 
single-hull at moderate speeds. 

regards sea-worthiness it is considered that single- 
hull designs have proven that they are seaworthy, 
in fact, very much more so than some designs of the 
double-hull type. 
Fuet Tanks. 

Double Hull.—Fuel tanks may be installed outside 

the strength hull, giving greater capacity for fuel, hence 

ter cruising radius. As these outside fuel and 

iving tanks have their pressure equalised with the 

outside water pressure, they can be blown out much 

quicker in case of an emergency, and greater reserve 
buoyancy obtained quickly. 

Single Hull.—There is no choice between double 
and single hull in this respect. Fuel can be carried in 
ballast tanks of single-hull ts as well as in double-hull 
ree, The question of fuel being “ outside the strong 
hull” is not material, since the inner wall of the ballast 
tanks in the single-hull boat is tested to the same pressure 
as the hull itself. 

In the single-hull type the internal walls of ballast 
tanks are tested to the same pressure as the hull itself, 
and the main tanks are therefore capable of being 
blown at any depth which the hull will stand. As 
regards time to blow ballast tanks, this is in favour 
of the single-hull type. Kingstons of single-hull boats 
can be made larger in proportion to tank volume, and 
construction offers less resistance to rapid flow of water 
in the tanks. 

Sea-KEEPING QUALITIES. 

Double Hull.—Comparative tests between the two 
t under discussion, conducted by the French, 
showed the superiority of the double-hull t: over the 
single-hull type in ‘‘ necessary qualities for all prolonged 
navigation at sea.” " 

With regard to “sea-keeping qualities,” a service 
——- of boats in our service (L class and M class) 
would be of value. 

ARMAMENT. 

Double Hull.—Superior in offensive qualities. 

Single Hull.—Single-hull boats may have the same 
armament as double-hull boats of the same displacement, 


Buoyancy. 
Double Hull.—As double-hull t usually have 


-| about twice the reserve buoyancy of single-hull types, 


they are much safer. Reserve buoyancy is an essential 
requirement for seaworthiness. 

ingle Hull.—Single hulls have less reserve buoyancy 
than double-hull boats. The outer hull in way of 
ballast tank is, however, stronger in the single-hull 
design, and it is considered for this reason that this 
type of vessel is as safe as the double hull. The reserve 
buoyancy for single-hull designs is real, whereas the 
reserve buoyancy on certain double-hull vessels is partly 
theoretical. 

- SaFety in Case OF COLLISION. 

Double Hull—The outer tanks offer a protection in 
case of collision, as they are filled with sea water, and 
the shock does not come directly on the pressure body. 
This is true in case the collision happens in way of the 
double-hull portion of the boat, and it is not of sufficient 
force to penetrate the inner shell. Since the outer hull 
is of com tively light construction, its absolute 
value in this connection is open to question. Then 
chances are that, if the outer hull is damaged, the inner 
hull will be injured also. The space between the inner 
and outer hulls is not filled with water when the vessel, 
is on the surface, and where collision happens generally. 
If the outer tanks are filled with water or oil, this will 
transmit the pressure of an explosion to the strength hull. 
and the protection offered is more theoretical than real, 
but if the tanks are empty or only ially full, a 
genuine protection is offered against depth bombs, mines, 
&c. This is a tter of considerable importance in 
warfare as carried on to-day. 





SuBMERGED RESISTANCE. 

Double Hull.—These craft possess the possibility of 
greater submerged speed on account of the smaller 
resistance, due to the better form of full. So far as 
authentic records go, these possibilities have not been 
realised. Resistance curves of two boats, one a double- 
hull boat, the other a single-hull boat, made from 
Sa extending over a period of years, gave the 
follo 


wing results :— 
Surface. 
Tons. ILH.P. Knots. 
Double hull eC 1,400 15.8 
Single hull ... -. 334 1,400 13.4 
Submerged. 
Double hull eel’ a 480 9.0 
Single hull ... oo = 480 9.5 


These tests were reported by Mr. G. Berling, of Kiel. 


Single Hull.—For boats of the same surface displace- 
ments, experience indicates that submerged resistance 
- in favour of =; single-hull design. The actual ede 
of model for sui running makes com i 
little difference. The inccased ‘len of the double. 
hull type is due to the increased subm: displacement, 
and consequently increased wetted s . 
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DISADVANTAGES OF THE DovuBLE-Hutt TyPe. 

(a) The hull tanks are, of course, weaker than the 
spindle hull and it would be dangerous to pump tanks 
when deeply submerged. 

(6b) A very large metacentric height is necessary in the 
light condition in order to obtain a safe metacentric 
height while submerging, and when submerged ; other- 
wise the stability approaches zero when trimming down. 

(c) A large metacentric height will probably give us 
a stiff boat whose surface activities in a seaway will 
resemble those of a destroyer. This may be relieved 
by bilge keels. 

(d) In a double-hull type the effect of the free ballast 
water is more profound than in the single-hull type, 
because in the former the weight and moment of the 
ballast water are larger than in the latter. 


ADVANTAGES OF SINGLE-Hvutt Type. 

Simplicity of Construction.—The single-hull boat is 
undoubtedly much simpler to construct. The main 
ballast tanks occupy a shorter relative space in the boat, 
and access in the tanks is much better for construction, 
cleaning and painting. The simpler construction makes 
t possible to build or repair the single-hull t in @ 
much shorter time than a vessel of the double-hull type. 

Lighter Weight——From actual experience it appears 
that hull weight of a single-hull boat for 200 ft. sub- 
mergence is the same as that of a double-hull for 150 ft. 
for same light displacement, and therefore a double hull 
for 200 ft. depth will be heavier. Except for boats of 
high surface speed, the single-hull boat has thus a 
balance of weight in its favour for other purposes. 
The single-hull boat, having less reserve buoyancy, 
will require less air for blowing tanks, so that a further 
weight is available for improving military qualities. 
A single-hull boat will require less displacement to 
fulfil a given programme of speed, radius, armament 
and depth test, in view of weight savings indicated 
herein. 

Time to Fill Tanks.—In view of better access in ballast 
tanks the single-hull type will flood quicker than the 
double hull with same relative size of kingstons. This 
objection to the double hull might be overcome by 
further subdivision of the main ballast, and operating 
a part of the kingstons from stations forward and aft 
(probably at forward end of battery and after end of 
engine-room). The tanks on single-hull boats are lower, 
and therefore the mean hydrostatic head is greater while 
filling. This advantage can only be overcome on the 
double-hull boat by the use of larger kingstons. 

The above arguments will no doubt be considered as 
confusing rather than as clarifying the situation, but, as 
indica’ earlier in the paper, these are the arguments 
advanced and answers given by the advocates of the 
t under discussion. If the size of the boat is con- 
sidered, there will come a dividing line beyond which 
the double-hull type has many important advantages 
over the single hull. The problem therefore reduces 
itself primarily into deciding where this dividing line is. 
There can be little question but that for boats up to 
600 tons surface displacement, the advantages of single- 
hull predominate ; from 600 tons to 800 tons there is 
little to choose from ; beyond 700 tons it appears that 
the double-hull boat has the call and, when ter 
displacements than 800 tons are considered, the 
advantages of double-hull boats for work with the fleet 
greatly outweigh the advantages of the single-hull type. 

The lines of the hull lend themselves much more 
readily to high surface speed requirements ; in fact, 
destroyer lines can be approximated; there is more 
deck room ; there is greater freeboard ; gréater surface 
cruising radius is available ; better gun platforms and 
working circles can be obtained; hull strength and 
depth test can readily be made to equal that of the 
single hull; greater safety is obtained, not only against 
serious damage or account of collision both surface and 
submerged, but also against mines, depth bombs and 
surface and submerged shell fire. 

It may be of interest to note that comparative tests 
were made not very long ago in which three types of 
boats (one single hull and two double hull) were built 
at the same time and by the same country. Unofficial 
reports indicated that the results of these tests were 
very much in favour of the single hull. This was quite 
a surprise to many interested in the two types, as the 
inference was that the conclusions were generally 
applicable to submarine construction, but, when the 
facts are analysed, it appears that the boats are all less 
than 400 tons displacement, so that the results of the 
tests are not at all surprising. 

The question of stability in submarine design is one 
that is ily handled with great care, for the 
designer is working with inches where his brother ship 
designer works with feet. In the single-hull t; we 
find a small surface G. M. and a considerably larger 
submerged G. M.; in double hulls, on the contrary, 
we find a large surface G. M. and a comparatively small 
submer; G. M. In trimming we are lucky if we find 
any G. M. at all ineither type, especially after the boats 
have been in commission a few years and various changes 
and alterations made. These changes are always 
additive. It is a rare sight to see a recommendation 
to eliminate anything from these over-congested craft. 
_ There is little to choose from in the two t when 
1t comes to this question of stability, for in a double hull 
type one fights shy of too much metacentric height 
on the surface for fear of getting a ‘‘ heavy roller,” 
yet clings to a sammenntieoder large surface G. M. in 
order to have even a very few inches while trimming 
and a few more when submerged. 

In the single hull the designer is constantly fighting to 
obtain the necessary inches for his surface G. M. in 
order that he may not have a crank vessel and in order 
that he may have those “very few inches” while 
trimming. 








With more recent types, where displacements are 
around the 800-ton a ag ® is becoming increasingly 
difficult to equip a single-hull boat with the armament 
and equipment desired and yet retain the requisite 
surface stability. . 

Last year the society was informed that the tendency 
of the United States Navy was to continue the policy 
of building small submarines of about 400 tons to 500 
tons’ surface displacement. It is apparent that this 
policy has been modified during the year and the 1918 
programme of submarines calls for nothing but the 
800-ton t This is believed to be a geat step in 
advance. oreover, it is a step that is justified by a 
study of building programmes and war conditions abroad. 

Foreign tendencies, according to the newspapers, 
appear to favour much greater displacements, and we 
hear of 2,000-ton, 3,000-ton and 5,000-ton submarines. 
Some of them are actually in existence, but is this a 
tendency of construction or an experimental move ? 
Is it a fixed policy or a freak opportunity ? Not being 
a prophet I cannot furnish the answer, but I venture the 
prediction that the great preponderance of submarine 
construction going on to-day in the navies of the world 
is in the vicinity of the 800-ton type—a t that I 
believe is the most useful, all-the-year-round type of 
submarine. What the future holds no man can tell, 
but I will venture one more prediction—before this 
war is over the submarine will be found to be the best 
antidote for the submarine. 





CATALOGUES. 

Electric Light-Switching.—Messrs. A. R. Lundberg and 
Sons, 477, Liverpool-road, London, N. 7, have issued 
a pamphlet of elementary instructions on switching and 
testing suitable for junior technical classes. 


Crane Electrical Equipment.—Messrs. Vickers, Limited, 
Broadway, London, 8.W., send a circular with illus- 
trations of motor controllers, resistance, switch-boards, 
&c., and a form for use by those requiring such equip- 
ment indicating the information needed to enable the 
correct machinery to be specified and quoted. Copies 
of this circular in French and Russian are available. 


Tool Stands.—The Brooke Manufacturing Company, 
Limited, Warwick-road, Greet, Birmingham, send a 
circular showing a workshop stand for tools or work- 
pieces. It is made of steel tube framing with a lower 
compartment enclosed by wire netting and fitted with 
hinged door and padlock. These stands are supplied 
with castors if required. 


Ball Bearings.—A very comprehensive catalogue of 
ball bearings comes from the Skefko Ball Bearing Com- 
pany, Limited, Luton. Details of all dimensions are 
given, in both inch and metric terms, for practically 
every kind and size of standard bearing in generel use. 
A good deal of useful information is added on matters 
of construction, application, fitting-up and keeping in 
order. The book is fully illustrated. 


Gas Burners.—A_ carefully-designed series of gas 
burners are shown in a catalogue issued by the Power 
Gas Economy Company, 50, Wellington-street, Glasgow. 
For each method of boiler firing, such as with coal-gas 
only or with gas and coal, uncleaned blast-furnece gas, 
coke-oven gas, by-product producer gas, &c., there is a 
special burner. The object is to design burners for the 
kind of gas and the kind of work required. 


Aluminium Solder.—The Aluminite Manufacturing 
Company, 427, Fourth-avenue, New York, send a sheet 
of instructions for using their ‘ Aluminite”’ solder. 
The faces to be joined are tinned with the solder, then 
placed in position, and any open space filled with the 
solder. The solder melts at 350 deg. F., and the heating 
is carried out with a blow torch. The special object 
is to unite broken or other aluminium parts with com- 
paratively low and localised heat. 


Light Power Hammers.—The Mayer Brothers Com- 
pany, of Mankato, Minn., U.S.A., send leaflets describing 
their ‘“‘ Little Giant’? power hammers, made in six 
variations: viz., 25-lb., 50-lb., 100-lb. and 250-lb. 
hammers, @ helve or tilt hammer called an “ easy” 
and a neck yoke single tree. The blow is delivered 
by the revolution of a crank plate acting through a 
crank-pin, pitman and toggle-like frame, which expands 
against a spring to give elasticity to the blow. The 
25-lb. hammer is suitable for forging 1}-in. square or 
2-in. round stock, requires }? h.p,, and the complete 
machine weighs 800 |b. 


Air Heater for Motor Cars.—The “Calo” air heater 
leads the air for the carburettor through an annular 
age surrounding the exhaust pipe. he pass: is 
Scone by winding a spring coil round a portion of the 
exhaust pipe and covering it with sheet metal or asbestos 
cloth, with a valve controlled branch for connection 
to the carburettor air-inlet pipe. The various parts are 
ingeniously made so that the appliance can easily 
fitted to any motor car, and there are several makes 
to suit low and high flash fuels and different exhaust 
pipes. The invention and its fixing is fully described in 
a catalogue issued by Messrs. Brown Brothers, Limited, 
Great Eastern-street, London, E.C. 2. 


Locomotives.—Two interesting booklets come from 
the Baldwin Locomotive Works Company, Philadelphia. 
One gives illustrations and short specifications of 36 
types of locomotive built for industrial and contractors’ 
service. The second gives an account of the high-speed 
efforts made by the company to execute the urgeni 
orders received from the United States Government for 
the prosecution of the war. One order was for 150 
locomotives of standard gauge to be completed in 
seventy-five days. This was accomplished, the first 
engine being put on board a steamship in an Atlantic 





port in thirty days. Both booklets are of exceptional 
interest. 


Vertical Electric Motors.—A series of motors with 
the shaft in the vertical position is described in a 
catalogue issued by the British Thomson-Houston 
Company, Limited, rr. The powers range from 
24 h.p. to 450 h.p. These are induction motors for 
two or three-phase current, made in both slipring and 
squirrel-cage types. The fullest dimensions and other 
particulars are given in clear tabular form, and the 
catalogue contains an explanation of the characteristics 
and uses of the different types of motor which should 
be especially helpful to those not familiar with electrical 
terms. 


Electric Cut-outs.—The D. and W. Fuse Company, 
Providence, R.I., U.S.A., send a catalogue of their 
oil-fuse cut-outs. The standard sizes are 25-ampere 
50-ampere and 200-ampere capacity, end 2,500 volts. 
These are the standard pole type, and there is a series 
of heavy service pole-type for 4,400 volts, 6,600 volts 
and 13,000 volts. The fusible link is placed in a special 
oil: on fusing, the terminals are thrown a and the 
oil prevents the formetion of an are. company 
claim to have surmounted the difficulties of working 
this type in high-tension service, and the catalogue 
contains a full discussion of the matter with particulars 
as to venting, working in subways, safety and fitting 
in new fuses. 





B M 9 t.—Messrs. Petters, Limited» 
Yeovil, Somerset, send a copy of a “ Book of Information 
for Employees” which they have recently issued. It 
gives some description of the locality, the works and the 
various social and educational institutions connected 
with the works. The employees now number nearly 1,100 
men and boys and over 300 women. Aircraft, ploughs 
and iron and steel castings have been added to the oil 
engine manufacture which was formerly the sole output 
of the works. The firm is now producing mild steel 
castings by a very rapid process which gives a casting 
that is guaranteed mild throughout without annealing. 
It is pleasant to see such a pers fincas nenge publication 
issued by employers for the special purpose of interesting 
their workpeople. 

Petrol and Paraffin Engines.—The Parsons Motor 
Company, Limited, Southampton, send their catalogue 
of marine and stationary engines for running on petrol 
and light oil. The standard sizes are made in two series ; 
(1) With cylinders 44 in. diameter by 6 in. stroke, giving 
7 h.p. per cylinder, the engines having one, two, three, 
four and six cylinders ranging from 7 ~¢ to 42 h.p. : 
(2) with cylinders of 6 in. diameter and 8 in. stroke, 
giving 15 h.p. per cylinder, the engines having two, 
three, four and six cylinders ranging from 30 h.p. to 
90 h.p. The engines adapted for oil fuel give about 
one-fifteenth less power. This catalogue contains a 
very full and well-illustrated description of all parts, 
with particulars of sizes, weights and full list of spare 
parts and accessories. -Fi are also given of running 
tests and consumption of fuel and lubricating oil. 


Steam Engines.—A series of horizontal steam engines 
for general factory and mill work, pumping, generator 
driving, &c., are shown in a catalo, issu Messrs. 
Cole, Marchent and Morley, Limited, Wakefield-road, 
Bradford, Yorkshire. The main object is to produce 
a very reliable engine fit for prolonged hard work under 
the least favourable conditions. valves are of the 
piston drop type positively operated with wrist-plate 
action to give a quick cut-off. The governor is of the 
centrifugal shaft type acting on the cut-off. The main 
castings are in the fewest pieces and of heavy design. 
The crank-case is enclosed and a common splash lubrica- 
tion provided for crank-pin, crosshead, guides and main 
shaft bearing. Other parts, such as the governor and 
valve gear are separately enclosed. There are three 
tandem compounds of 112 normal i.h.p., 150 normal 
i.h.p. and 200 normal i.h.p., and three cross-compounds 
of 150 normal i.h.p., 200 normal i.h.p. and 250 normal 
ih.p.: all are capable of continuous running at about 
15 per cent. over normal power. The s can be 
adjusted while the engine is running to the extent of 
10 per cent. above or below the normal, with corres- 
ponding variation of power. The speeds are 180 r.p.m. 
to 200 r.p.m., and steam pressures up to 160 lb. super- 
heated. The horizontal steam engine, in spite of all 
competitors, is being kept in its old leading place as the 
most reliable of all power machines, and in a great many 
cases it is still the most economical. 





PuLVERISED CoAaL.—The use of pulverised coal is 
spreading in the United States. According to a pamphlet 
by Mr. H. G. Barnhurst, of the Fuller Enginee 
Company, Allentown, Pennsylvania, the quantities 
annually in various manufactures are as follows: In 
the cement industry, 6,000,000 tons: in the steel and 
iron industry, 2,000,000 tons: in the production of 
copper, 1 500,000 tons: and in the generation of — 
100,000 tons to 200,000 tons. To attain success the coal 
must be dried, crushed and pulverised until 95 per cent. 
will pass through a 100-mesh sieve, havi 10,000 
openings to the square inch. A cubic inch will contain 
over 200,000,000 particles, none of which will be greater 
than on-hundredth of an inch cube, end a large per- 
centage less than one six-hundredth of an inch cube. 
So far pulverised coal has not made much popes for 
steam raising, as considerable expert knowledge is 
required to obtain satisfactory results. However, there 
are some installations, and Sound Traction, 
Light and Power Company is putting down an equip- 
ment for operating a battery of Babcock and Wileox 
boilers equalling 4,100 rated boiler horse-power at 
200 per cent. rating. 
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PYROMETERS AND PYROMETRY. 


In our issue of November 9, 16 and 23 we reported 
the ene S the Faraday Society which took place 
on November 7, at the Royal Society of Arts, and 
which was devoted to a discussion of “ Pyrometers 
and Pyrometry.” Unfortunately, an important 

ment prevented the president, Sir Robert 
Hadfield, F.R.S., from being present. He, therefore, 
sent later a written contribution of great value ; while 
Mr. 8. A. Main, the chief chemist at the works of the 
Hadfields, Limited, also sent a further communication. 
Both of these we reproduce. 





Generat Discussion on “ PYROMETERS AND 
PyRoMETRY. 


Introduction by the ee Srr Ropert HapFrie cp, 
F.R.S8. 


Ir was with great disappointment thet I could not be 
yy at this interesting and important symposium, 
ut I have pl in ding e bibliography on pyro- 
meters which I have had prepared, and Ease may be 
of service. Whilst not necessarily containing all 





records, this has been made as complete as possible. | th 


It also includes references since about 1889 to pamphlets, 
papers and cuttings on this subject, including the title 
of the paper, author’s name, and where published, also 
British and foreign Degen 

I may mention t the first pyrometer used by my 
firm, Messrs. Hedfields, Limited, Sheffield, was obtained 
through Professor Henri le Chatelier, to whom the 
world owes a great debt of gratitude for the important 
work he has done in connection with this subject. 
I have suggested that our society sends e special mess 
to him, expressing our profound admiration for the 
a success of his life-long work in connection with 

is development end improvements of apperatus for 
accurately determining high temperatures—a study 
he has made his own—as well as in many other branches 
of science and its practical applications. 

It is interesting to note that Professor H. le Chatelier, 
in his letter of February 10, 1891, hardly thought the 
electric pyrometer could be used by workmen. e was 
quite right, but matters have now greatly advanced, 
and the best type of educated workman can now be 
taught to make practical use of Le Chatelier’s great aid 
to metellurgist, and knows correctly the tempera- 
tures used in various industrial operetions. I had 
previously been in touch by correspondence with the 
maker of the pyrometers, Messrs. J. ntier, in 1890. 

It a here _——_ that one of the first 

rs on practi application of pyrometry to 

Industrial uses was reed in 1890 by Senttous Emilio 

Damour, entitled “Sur la Mesure des Tempéretures 

élevéés, dans |’Industrie, et sur le Pyrométre thermo- 

électrique de M, le Chatelier.”” Professor H. le Chatelier 

was then ———— of the Corps des Mines and 
istry at the Ecole des Mines. 

The first Le Chatelier electrical pyrometer with which 
I came in touch was supplied to my firm through Messrs. 
J. Carpentier, of Parie, in April, 1890. This performed 
excellent service in our works until 1900, when we 
obtained the first British-made pyrometer, manu- 
factured by Messrs. Baird and Tatlock: of Glasgow, from 
whom we eventually ordered a dozen of these instru- 
ments at a cost of about 12/. each. These served their 
purpose excellently until they gave way to more accurete 
apparatus made by Messrs. J. Carpentier, of Paris. One 

vantege of the instrument made by Messrs. Baird and 
Tatlock, which no doubt enabled us to make use of it in 
@ practice! way, was that it was portable, which was not 
then the case with the Le Chatelier one. Messrs. Baird 
and Tatlock, who, of course, worked on the lines of 
Le Chatelier’s discoveries, were the first British firm 
to try and meet technical and practical requirements 
in this country for apparatus used in connection with 
rae, and credit should be given to them for this. 

n the a. days of pyrometers they were one of the 
few firms of instrument makers who took a great deal of 
trouble, often with but little sympathy and help from 
the user, in endeavouring to arouse int t and attention 
with regard to thie subject, which is now of the greatest 
possible importance to all those who handle ferrous, 
non-ferrous and other materials in which exact know- 
ledge of the es to which they are subjected 
is necessary. extraordin differences brought 
about, especially in ferrous products, by variation in 
temperature of even only a few degrees, was never 





superintends this work in the Research Department of 
my firm, and believe it will repay perusal by those 
interested in this important subject. In the statement, 
Mr. Main reviews pyrometry in its general application, 
thermoelectrical pyrometers, optical and radiation 

meters, Brown’s control pyrometers, and others. 

. Main has evolved an excellent calibration chart,* 
facilitating the calibration of optical pyrometers : 
I believe this will be found a most useful method, and 
full credit is due to him for the manner in which he has 
worked this out. 

I was glad that my efforts to obtain papers from 
America on this subject proved successful, specially at 
a time when our cousins over the water are so p . 
as shown by the excellent contributions submitted by 
Dr. E. F. Northrup, of the Palmer — Laboratory, 
Princeton, N.J., and Mr. Richard P. Brown, of the 
Brown Instrument Company, Philadelphia. To anyone 

uiring a copy, if he will communicate with me, 
Tshall only be too pleased to send one. 





The following 1 the communication from Mr. 8. A. 
Main, referred to in Sir Robert A. Hadfield’s address 


above :— . 


I think the Faraday Society is to be congratulated on 
e of this ting, as shown by the excellent set 
of papers it has brought forth, the number of exhibits, 
large attendance and vigorous discussion. It is ome 
that even more time might profitably have been devoted 
to the meeting. The last occasion on which a sym- 
posium on pyrometers took place was as long ago as 
1904, under the auspices of the Iron and Steel Institute, 
through the instrumentality of Dr. Stead, Sir Robert 
Hadfield, and the late Mr. Brough. The subject has 
since been discussed in a rather fragmentary manner 
in individual papers, but the progress made is rendered 
strikingly apparent by the papers presented to this 
meeting. In this progress British instrument makers 
have taken a large share, having spared no efforts in 
ascertaining the conditions under which pyrometers are 
employed and the various features influencing their 
accuracy. The success of Mr. Whipple and the Cam- 
bridge Scientific Instrument Company in producing an 
optical pyrometer which replaces, and in some re’ ts 
improves upon, the German instruments, should be 
recorded. large amount of work has to be done upon 
the control of optical pyrometers, and serious difficulties 
would have arisen in connection with the output of 
munitions if this instrument had not been forthcoming. 

The following remarks, which are based on several 

rs’ experience with pyrometers in the works of 

adfields, Limited, Sheffield, may be of interest. 

Pyrometers in General.—Various speakers have pointed 
out the necessity for considerable intelligence in the use 
of pyrometers. I think this point cannot be too strongly 
emphasised. A pyrometer is not, for example, like an 

ter or voltmeter, which, if made he a reliable 
firm, may be used with little expert knowledge to obtain 
accurate a and with little attention to the 
instrument itself. A pyrometer may vary, not only in 
itself, but according to the manner of usage. It requires 
constant supervision. An ordinary workman may be 
trained to use and take readings with the instrument, 
according to specific instructions, but the care and 
responsibility must be placed in the hands of one of 
the staff, with a proper knowledge of the principles 
involved. In other words, it is not sufficient merely 
to buy a pyrometer, but also to have an acquaintance 
with the science of pyrometry. With knowledge of the 
rinciples, the most suitable pyrometer may be chosen, 
pt in calibration, and applied in the proper manner 
to obtain accurate results. 

Thermoelectric Pyrometers.—The question of a satis- 
factory base-metal couple still remains to be solved. 
While it is quite true there are a good many base-metal 
couples on the market which are suited for the com- 
 mecage a| low temperatures up to 800 deg. and 900 
deg. C., for temperatures above 1,000 deg. C. there is 
still nothing to compare with Le Chatelier’s original 
platinum and platinum-rhodium el t. While suppli 
of these metals are available, there is nothing serious 
about this; even at present prices this couple pays 
for itself in the regularity of the heat-treated products. 
The fact is, however, that platinum is becoming more 
and more scarce, the price continually rises, and it is 
within the bounds of possibility that there may not be 
enough of these metals available for pyrometry—a 
serious prospect, having in view the large amounts 
which are being used for this purpose. Dr. Burgess, 
of the Bureau of Standards, has told me that base-metal 














prenoey understood until the aid of py t 
available. 

My firm also tested the Callendar instrument and the 
Le Chatelier optical pyrometer, but did not adopt these. 
Apparently we regarded this Le Chatelier instrument as 
giving accurate results, but as being rather delicate and 
troublesome to use. Nowaduys, of course, we recognise 
that pyrometers cannot be used without a great deal of 
attention. 

In 1901 we purchased our first recording pyrometer, 
the Roberts-Austen instrument, from Messrs. J. Pitkin 
and Co. This proved an excellent instrument, and is 
still in use. 

In conclusion, I am glad to find that my suggestion to 
the council of the Faraday Society to have a symposium 
on this important subject has Ited in the holding of 
such a ful ting. The presentation of so many 
valuable pepers, not only from those in this country 
but also from some American friends of mine whom 
I persuaded to contribute, must prove of great benefit 
to metallurgists and others. 

I would also call attention to the contribution on 
““Pyrometry " sent by Mr. 8. A. Main, B.Sc., who 
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ples are being successfully applied in America, but 
I do not think the same accuracy can be looked for, 
or obtained, in American works as in this country. 

There are a number of quite excellent pyrometers on 
the market described as portable pyrometers. My 
advice with regard to these instruments is, take as little 
advantage of their portability as possible: have an 
instrument for each furnace or group of furnaces. Moving 
these delicate instr ts about the works, to say the 
least, does them no good, and, further, the calibration 
varies with the surroundings and the levelling. : 

Optical and Radiation My copra Berd experience 
with radiation pyrometers has not been particularly 
favourable to their use, largely, perhaps, due to the 
conditions in a steelworks being hardly suitable for 
their employment. There is a certain inherent time-lag 


jn taking readings. It is true this may be minimised by 

















* [Sir Robert Hadfield has favoured us with a copy of 
this chart ; but we regret that it would not be possible to 
reproduce it in our pages on such a scale as would be 
useful.—Eb. E.] 





proper manipulation, but, as a previous speaker has 
pointed out, the conditions are often such that only 
a matter of 2 seconds or 3 seconds is available for the 

ing. Another trouble we have found is due to the 
unequal heating of the instrument itself by radiation 
from the furnace, which affects the zero. is t; of 
instrument has, however, the advantage of being direct- 
reading, that is, it does not require setting by the 
operator for each reading. 

As between the two principal types of optical pyro- 
meter, namely, the polarising type, represented by the 
Wanner, Leskole, and Cambridge Scientific Instrument 
Company’s instruments, and the disap’ ing filament 
type, we have tried these side by side, and our ex- 
perience is in favour of the former. With the same 
amount of care both types of instrument give equally 
accurate results. The polarising type, however, has no 
inherent lag, a reading being obtained as soon as the 
operator can make the adjustment. The disappearing 

ament type requires a certain interval of time for the 
lamp filament to acquire the temperature corresponding 
to the current which is put through. The polarising 
type also has the great advantage of possessing a definite 

hysical law, which may be expressed mathematically. 

is facilitates and checks the calibration, enpostally 

if one of the calibration charts shown among the exhibits 

of Messrs. Hadfield is made use of. A resulting advantage 

is the extrapolation to higher temperatures is. more 
accurately carried out by following the same law. 

The following figures regarding the wave-length of 
the coloured glass used in optical pyrometers may be 
interesting, as supplementing those given by Mr. Griffiths. 
The figures have n obtained by calculation from the 
calibration curves of a number of instruments. The 
average of a number of instruments made by the Cam- 
bridge Scientific Instrument Company is 0.650 yw, with 
@ mean variation of + 0.009. The average of the 
German-made Leskole instrument is 0.653 yw, with a 
mean variation of + 0.0075. These figures show that 
the glass used in the English instruments is of the same 
average colour as that in the German instruments, but 
is rather more variable. 

The principal trouble experienced, however, is in 
connection with the “‘ neutral ” glass which is interposed 
for the higher temperature measurements, such as those 
on molten steels. This glass we have found very much 
increases the effective wave-length, the average of 
several instruments made by the Cambridge Scientific 
Instrument Company with the neutral glass interposed 
being 0.689 uw, with also a mean variation of + 0.025. 
Not only, therefore, is the glass not so neutral as required, 
but it also shown considerable variation. 8 the 
question of emissivity corrections is mostly connected 
with these higher temperatures, this is a point which 
should be seen to. One or two instruments show a 
satisfactory wave-length both for the low-reading scale 
and also for the er scale with the neutral 

lass interposed. e have found in some instruments a 
Tapartane at the lower ends of the scale from the proper 
law, the angular motion of the analyser for a given 
temperature being lower than indicated by the law, 
the remainder of the scale being quite satisfactory. 

I should like to point out that there is need for a 
good recording optical pyrometer. Such instruments 
of the radiation type, are already available, but, as 
mentioned above, these do not, in their present form, 
quite meet the conditions in a steel works. 

Brown Control Pyrometer.—It may be interesting to 
members to have the results of our experience with this 
apparatus, shown among the exhibits, which we believe 
to be the only one in this country. The electrical 
arrangements we have found to work very well—that is, 
the instrument quite reliably actuates the main switch 
controlling the current, according as the pyrometer is 
reading above or below the control temperature. We 
have found some difficulty, however, owing to the fact 
that the thermocouple is of base metal, and rather 
heavily lagged, so that the furnace itself may fluctuate 
in temperature between fairly wide limits without 
producing corresponding fluctuations in the temperature 
of the couple itself, which latter, of course, is what 
actuates the control pyrometer. If a similar pyrometer 
could be devised, but making use of a platinum-plati : 
rhodium couple, the latter having less heat capacity 
and requiring less protection, improved results would be 
obtained. This point would apply, however, to a less 
extent with larger furnaces, where the couple is better 
able to follow the more sluggish temperature changes of 
the furnace. 








Rarip Dtatyser.—In preparing fruit preserves as 
well as in physiological work it is sometimes desirable 
to dialyse extracts without destroying the ferment. 
The rate of ordinary dialysers is to however, and 
fermentation may disturb the observations. In 1916 
Mark Neidle proposed in the American Chemical Society 
(Journal, 1916, page 1,270) to accelerate the dialysis by 
heating the liquid up to 70 deg. or 90 deg. C.; a very 
considerable acceleration can be realised in this way, but 
heating is often inadmissible. In the Berichte der 
Deutschen Chemischen Gesellschaft, 1917, pages 1,235 to 
1,244, H. Thoms describes various forms of simple 
apparatus for “ gliding dialysis.” His dialyser consists of 
two compartments separated by a membrane of parch- 
ment or other material: the one compartment contains 
the solution, the other water. The whole device is 
mounted in a ring and turned at about 56 r.p.m.; the 
liquids then are made continuously to glide over the 
membrane, and the dialysis proceeds at more than twice 


the ordinary rate, while Neidle claimed to have increased 
the rate ninefold. The Thoms dialyser is particularly 
effective for weak solutions, and may also be useful for 
clarifying emulsions. 
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SELECTED ABSTRACTS OF RECENT PUBLISHED 


SPECIFICATIONS UNDER THE AOT OF 1907. 


Sip aamber of cleus oto 0 Ge Gotten Branines 02 antes 
in each case; where none is tioned the Specifi 





Wustrated. 
Where inventions are commentated Bom a abroad, the Names, £c., 
, Southampton Buildings, Chancery-lane, W.C., 
rhe’ pm of 
Oe Se Ga, Ge YF ae the abstract, unless the 
“ is ap 
— may, 
advertisement of the nce of a "Complae 5} Specification, 


of the Communicators are given in 

"Branch, Es may be obtained at the Patent Office, Sales 
of 6d. 

advertisement of the acceptance of a Complete 

‘ateat has been sealed, when 

at any time within two 

notice at the Patent O; Ta} eer es 
atent on any grounds mentioned in the Act. 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


110,176. Vickers, Limited, and > K. North, West- 
minster Crank Cases. (2 "Figs .) September 7, 1916.— 
This invention relates tu internal-combustion engines of the 
multi-cylinder type, such as the Gnome and Clerget le Rhone. 
According to the invention, the main body of the crank-case 
and one end-plate are formed in one piece by pressing whilst 
the cran bearing appertaining to this end-plate may be 
adapted to be fitted thereto as a separate member, or be formed 

integral with the case. a is the crank-case which, as shown in 
Fig. 2, is made in one with the end-plate ai, and b is the crank- 
shaft ae 3 The bearing b, when formed separately, will be 
provided with an annular flange whereby the bearing may be 





secured to the crank-case. The openings for the wialy dicen of 
the bearing 6 and the inner ends of the 
cylinders ¢ may be formed either during or after the wy 
operation, as may be found advantageous, whilst the o; 
end d of the crank-case is adapted to reeeive the cover pla 

ing the bearing (shown in Schon lines) which supports the 
other end of the cran The metal from which the crank- 
case is made may be of such ductility as will enable the desired 
form to be obtained by pressing from the blank, or it may be 
sufficiently heated prior to the _—s operation to permit of its 
assuming the and requisite nee on the pressure being 
applied. (Accepted October 24, 1917. 


MINING, METALLURGY AND METAL WORKING, 


110,274. T. G. Wrightson, J. M. Ringquist, and Head, 
Wrightson and Co., Limited, Thornaby-on-Tees. Manipu- 
lating Skips or Buckets. 2 Figs.) " Seheun 15, 1917.— 
This invention relates to means for manipulating skips or buckets, 
and is especially adapted for use with a hoist or rfurnace-charging 
mechanism, by which a skip or bucket is raised by means of a 
ie running upon a frame. In the present method of wertees 
a truck running upon rails brings the skip into such a position 
beneath the hoist or charger that a hook carried by the charger 

bogie can hook into the stalk of the skip. According to t! 
——— ~~ is provided upon the truck a table which is 
oes the skip and to be raised and lowered yA 

tively “ad “the ruck, and means are provided capable, when 

truck has been brought into its correct tion, of lifting the 
table and skip so as to bring the latter into such a position that 
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te stalk is caught by the hook of the cha 
running upon rails and provided with a ~~ 
fora C, on which is rotatably moun‘ 
to ate a ski bet 
the level of the rails. H are rails forming the soc . 
for the table when it is in position. The method of worki 
as follows: The truck A,.carring the = E, is run into i. 
Rrra shown with the stem C vertically above the ram of the 
——_ 2 creator F. ure is now admitted to the ones 
the ram which lifts the stem C, and therefore the table D 
dsp Boa , sufficiently high for the stalk of the skip to be e 
byt the the charger ie; the latter is then moved w 
that the hook the k. The ram is now allow 
descend so that the table and stem move down, leaving the skip 
suspended from the hook entir@ly clear of the truck and table, 
- bogie thus being free to take the skip up the incline of the 
r. Since the ram has moved down to its normal — 
the truck (Accepted October 24, 1917.) 
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r bogie. 
vertical bearin 
a table D adap 
E. Fisa —— cylinder sunk in a 


can be moved away. 





rs, Limited, London. Rotary News Print- 

(4 Figs.) Se; tember 11, 1917.—This invention 
print hs ete pas tee Say ne cern 
P news on Yee. y pri an newspapers, 
of the kind wherein t rs are carried in formation 
on a rising table, ay which ey are fed singly into the ee ofa 
not | pair r of feed rollers adapted to carry them forward to between a 
Enties cylinder aad = im Rey! cylinder to receive the 
late news” matter. to the invention, the loosely- 
mounted depending ~e. lon the first omen 2 are provided 
with a foot 3 having a flat under to bear upon 
the uppermost newspaper of the pile 4 oa as to apply thereto 
an even pressure extending across its width, while the depending 
struts 1 themselves are formed with stay bars 5 — in addition 
to their being caused tu engage against fixed stops ugh the 


6 thro 
f medium of a spring to normally hold the struts 1 in a vertical 

















position, are caused to enter vertical slots 3 formed in the ae A 6, 

at the moment the foot 3 is brought down on to the w 

newspaper of the pile 4, whereby the struts 1 are eé 

retained in their vertical env 3 until again lifted by ae 

carrying shaft 2. The pin-carrying arms 9 are pivoted low 

down on a cross spindle 10 cassie’ y the struts 1, ——— up 

through the medium of pivoted links 11 to bosses 12 on the 

cross-shaft 2 so that, when rocked, the pins carried by the blocks 

of the arms 9 are caused to swing through an arc of a circle of 

small radius only, to engage the uppermost newspaper of the 

pile 4, the pin carrying arms 9 themselves being caused to butt 
against the foot 3 at the moment the pins engage the uppermost 

Seumae od the pile 4 and simultaneously cause the engaged 

ooee r to clipped to the underside of the foot 3 before 
@ latter is jade or swung forwardly by the 

4. 9 through the movement impa thereto 

cross-shaft 2 during = - of the latter by the cadies arm 14 

of the second cross-shaf (Accepted October 24, 1917). 

RAILWAYS AND TRAMWAYS. 

110,231. R. H. Wilkinson, Huddersfield, and W. H. 
Turner, Leeds. Tramcar Brakes. (2 Figs.) November 22, 
1916. —The invention relates to the braking arrangements of 
electric tram cars. According to the invention, each armature 
shaft of the car-driving motors is extended and fitted with a 
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brake drum which is encircled by the —— type of flexible 
brake band, and this band is arranged to be tightened by gear 
from the driver’s platform. The electric mvutors driving the 
tram-car are ed from axles 3 in the usual! way, and drive 
the axles th: the usual spur reduction gearing. The 

of each motor is shown extended towards the car wheel 5, and 


By’ the tat | Sect 


shaft | of the pin K 











| (ee eueatan fo tename’ th auubon tae boss of a brake 
drum 6 ke thereon. The brake drum is embraced by a 
- mn P Be De end 8 of the brake is 
horizontal arm of a bell crank lever. The rt 

Sa 15 of the tonbe beed vie tok tn tn hn tn ae l 
crank lever 9. ioe ceamnalien of suis cad is ustable. The 
bell crank lever 9 is connected 


by’ short fink 16 fo a tension chain 17. 


the chain 17, the bell coma lever 9 is 


the brake band 7 The operating chain 17 around a 
ulley 24, ‘arranged with ts axis ve ical on a aa: 
Came of tram-car, then 


then around 
brake on the opposite 
are mounted w Pnat 9, TEE ath 
+ pg = hangh ch is connected to oe pe apm og FT 
When the bar £8 ls rocked. both ends of the chalet 
tightened andthe brakes on both sides of the car are brought 
into action. (Accepted October 24, 1917.) 


110,252. T. F. » London (Burn and Com 
Tinted, end A. Craven, Howrah, Bengal, Britioh India ). Railway 
Vehicles. ig. "January 2, 1917.—This ecaiten consists 
ina modification of the improved spring its for the 
axle-boxes of railway and other vehicles described in Specifica‘ 

No. 5247 of A.D. 1916, according to which there is a = 
connection with each axle-box, at each side of the 


f vehicle, 
a flat recess in the spring seat of the axle-box itself, or in a 


separate ae = to the spring seat, in which recess a flat 
—_ panty 7 task size that the axle-box can move laterally 
er 


connection with each axle-box, this sp above 
the aforesaid foot, and the uivalent 8. } being - 
stituted by an ment of two cups con’ 

The Growing chow ie ne tee eee to 











(noses) 





beam, whi 
inverted cup 16 can be retained 
or secured to the underside hrough which 
ab gn A second cup 17 carries at its wer ond te taee 
passes, with a working clearance, into the first cup 16. 
A spring 10 is placed in the space enclosed by the two 
cups 16 and 17, so that the YY = . move verticall 
tively to each other, in one direction, when the 
compressed and in the other direction when the 
cxbende. In this modified age oo as in the 
ayn to Specification No. 5 se | one similarly 
the axle-box can move relativel loot and tip ft oes mil 
be ap | Pape me the le » Ay: bel 
laterally wit! wheels without putting bending action on 
Wola movement bing tonnionsed 60 tho te foot nasal 
movemen ng ti sp 
October 24, 1917.) 


110,244. C.C. Henkes, Southgate. Current Collectors. 
(3 Figs.) June 12, 1917. —This invention relates to, that type 
of over current collector for electric tramwa\ systems 
which comprises not Png’ a main or front wheel 
ically connected to the cable conveying the current to 
the motors, but also = guctieey or rear trolley wheel that 
is similarly ted i arms carried by an 
sgpecpeles | trolley y poles an capable of movement 
in a vertical dependently oft the ete trolley wheel. 
According to this fave the arms carrying the rear trolle 
wheel are so mounted that ‘the arms, her with the wheel, 
can turn about a vertical, or a substantially vertical, axis, in- 
dependently of the main trolley. Al, A2, are the front and rear 
trolley wheels arran: in em, being mounted, vely, 
on horizontal pins B! and B2. On each pin, = as Bi (Fig. 2), 
are carried side guards or brackets ©, Cl, known 
manner to maintain the trolley wheel in’ i ; canteal position. 
The side guard C is provided at its base D with a circular flange E 
which can rotate freely in a seating F of a bracket G, carried by the 











pens 5 ates toa am, 6 , @ cap I being screwed on 
to prevent any ve the bracket and the 
wheel. An improvement in thus “mounting 
according to this invention, that - circular base 
formed with a relatively large ter than the 
of the wheel, and the teatin - which it a rotate is 
in a plane intermediate of t and the bottom 
— whereby the wg =F surface is = es 7, 
is rende ited out 
} A or plane and oy Rd worn. The rear 
is mounted in the same Ae as the front wheel, in a 
carried by arms J, J1, united at the forward end by 
— L, which allows the arms to one testy 
= One end of a spring M is attached 
he arms J, J1, the other en Sn 
secured to the head P of a ve rtical pin 1G, which can tarn freely 
in a socket BR carried a, A. the Ay d 
relatively 


when the car is not travelling te ina wtraight I 
is connected to 8 rotatable about the axis 
of the socket R. (Accepted October 24, 1917.) 
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STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


110,196. C. C. Wakefield, Londo: Force-feed Lubri- 
cators. (1 Fig.) October 12, 1916.—This invention relates 
to force-feed lubricators of the type in which the plunger of each 
pump whereby the force-feed is effected is positively connected 
with the operating means for reciprocating it. Sees to 
this invention, the barre! of a lubricator pump of the yee 
described is provided with an extension for hand-operation, 
whereby the barrel can be reciprocated instead of the plunger 
for flushing purposes, and adjustable means co-operate with the 
said extension to lock the barrel against endwise movement 
in any ition selected. The pl B is reciprocated when 
the shaft Al is rotated. The plunger lies in a barrel C, in which it 
is free to slide and turn in the support D for the bottom end of 
the sight-feed tube D1. The pl r is provided with a longi- 
tudinal passage which extends from its free end and communicates 
with the interior of the chamber A by a lateral passage which 
lies beyond tine end of the barrel C when the plunger is in its 
withdrawn ition. The barrel has a side port Cl in the upper 
side thereof. The barrel has an extension at the end remote 
from the chamber A which projects through a gland C5 and 
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carries a T-piece handie C4. Above the port Cl is a passage 
controlled by a non-return valve F which leads to the sight-feed 
tube Di, mmunication is provided between the top of the 
sight-feed tube and an outlet passage controlled by a non-return 
ve Fl, whence lubricant can pass from the top of the tube 
down a duit F2 into a chamber F5 which is situated below the 
pump barrel C and communicates with the delivery conduit F4 
whereby the lubricant is conve to the part to be lubricated. 
At the top of this chamber F5 is a valve G which controls a 
poem Gl whose end is in line with the passage controlled by 
he valve F, but it is cut off therefrom by the body of the pump 
barrel. The operation of this device is as follows: In normal use 
the plunger B reciprocating in the barrel C discharges lubricant 
Rest the valve F through the sight-feed tube D1, past the valve F1, 
own through the conduit F2 to the chamber F5, and thence by 
the delivery conduit F* to the pe to be lubricated. If at the 
time of starting up it is desired to flush the part to be lubricated, 
the T-piece handle C* is grasped in the hand for the pur, of 
reciprocating the barrel C relatively to the plun = 
e 





r. By 
means a quantity of lubricant can be quickly delivered to 
) 


part to be lubricated. (Accepted October 24, 1917. 


110,141. G. A. Mower, and H. W. Spencer, London. 
Feed-water Regulators. (5 Figs.) se a 17, 1917.—This 
invention relates to See for automatically controlling the 
supply of feed water a steam generator of the type wherein 
the boiler water and steam act alternately on a chamber containing 
@ vaporisable — the pressure from which is transmitted to a 
chamber where it operates a diaphragm or other suitable device 
for actuating the feed-regulating valve. The object of the 
invention is the provision of means for graduating the exposure 
of the heating surface of the vapourisable liquid chamber to the 
steam or water as the boiler water level falls or rises. In other 





words, a gradual change is effected, instead of an abrupt chan 
as before, from water to steam, or vice versed, on the underside 
of the partition of heating surface of the vapourisable liquid 
hamber. ts the side of the steam generator, B and C 
the steam and water- ipe connections to the vapourisable 
chamber D. The underside of the chariber D forms the — 
or heating surface D1, above which is the vapourisable liquid in 
the chamber D. As shown the ition or heating surface D1 
tapers downwards, being of shape throughout. As the 
water level falls or rises in the generator more or less of the 
conical heating surface D1 will be exposed to the steam entering 
through the sige B. (Sealed.) 
® 110,195. C. C. Wakefiel 
cators. (2 Figs.) 





d, London. Force-feed Lubri- 
October 12, 1916.—This invention relates 
to force-feed lubricators of the type wherein each pump whereby 
the force-feed is effected, delivers its lubricant thro a sight- 
feed tube. ry oy to this invention, the barrel of each pump 
is mounted so that it can be turned angularly in its support 
to bring a lateral delivery port in the barrel to register ab will 
with either one of two ports in the support, one of which 
communicates with the lubricating conduit wygee = the 
feed tube, and the other with the ee uit wi 


ithout 
first passing through the sight-feed t 
has seounted 


oil-container A 





A2, and each eccentric is allotted to a a plunger. The 
plunger B is reci when the shaft Al is rotated. The 
plunger lies in a barrel C which is free to slide and turn in the 
support D for the bottom end of the sight-feed tube Dl. The 

lunger is provided with a longitudinal | passage, which extends 
on its free end, and communicates h the interior of the 
chamber A by a lateral which lies beyond the end of 
the barrel C when the plunger is in its withdrawn positi The 


hide are secured in o; ngs in a metal body and are detachable 
therefrom or reversible, and comprises an impro construction 
of picker composed similarly, of a metal body-portion with 
wearing surfaces of buffalo hide. The invention consists in 
making the body of the picker a of metal of substantially the same 
—- ¥ as the present construction of buffalo-hide ers, but 
with cut-outs or recesses b on the sides or ends of the ay 
d to the picking stick. The said end of the picker is 





barrel has a side port Cl near the end of the barrel and in the 
upper side thereof. The barrel an extension C2 at that end 
remote from the chamber A which projects through a gland C5 
and carries a T-piece handle C4. Above the port C; is a passage, 
controlled by a non-return valve F, which leads to the sight-feed 
tube Dl. Communication is provided between the top of the 
sight-feed tube and an outlet passage controlled by a non-return 
ve Fl, whence lubricant can pass from the top of the tube 
down a conduit F2 into a chamber F3, which is situated below 
the pump barrel C, and commuhicates with the delivery con- 
duit F4, whereby the lubricant is conveyed to the part to be 
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lubricated. At the top of this chamber F5 is a valve G, which 
controls a passage Gl whose end is in line with the passage con- 
trolled by the valve F but is cut off therefrom by the body of the 
pump barrel. The operation of this device is as follows:..In 
normal use, the barrel C is in the position shown, and the lubricant 
is disch from the barrel through the port Cl, past the 
valve F, up through the sight-feed tube D1, past the valve F!, 
and thence down the conduit F2 into the chamber F5, whence 
it travels by the delivery conduit F to the part to be lubricated. 
If the sight-feed tube breaks, the operator turns the barrel 
through 180 deg. The discharge of the lubricant from the 
barrel C takes place as before through the port Cl, but this is 
now at the bottom of the barrel, and registers with the pe ’ 
The lubricant is thus forced past the valve G into the chamber F5, 
whence it flows to the part to be lubricated by means of the 
delivery conduit F5, as before. It will be observed that no flow 
can take through the conduit F2 because this is closed at 
the top of the valve Fl, and thus the sight-feed tube parts are 
entirely cut out of action. (Accepted October 24, 1917.) 


TEXTILE MACHINERY. 


110,009. The Pneumatic Loom Syndicate, Limited, 
Birmingham, and M. T. Pickstone, Prestwich, Manchester. 
Weft Stop Motions. (2 Figs.) October 4, 1916.—According 
to this invention a weft feeler is operated by the heald shaft. 
The healds are carried on frames A, hj, which are connected 
together by links &, j, respectively, and carried by levers, f, f1 
and e,¢l. The levers f,f1, and e, el, are carried by shafts bz, a3, 
shaft a5 fitting within the shaft bz. Tc each shaft is imparted 
a partial reciprocating rotary motion :, that the levers and 
heald frames are swung in a corresponding direction as indicated 
by the arcs. A shaft d extends across the loom and carries a 
pair of arms g—only one of which is shown in Fig. 2. At the 
upper end of each arm g a swinging weft-feeler lever o is pivotally 
supported. The forward end of the weft feeler lever o passes 
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freely between two short studs attached to a thin metal plate s, 
which acts as a weft feeler, carried to a frame t. A projection 
is formed on the weft-feeler lever o which, if the parts were 
allowed to remain in the position indicated in solid lines, would 
be engaged by the finger f2. As beating-up of the weft thread 
takes place, the weft comes in contact with the plate s and forces 
it tape tilting the weft feeler lever o and raising the pro- 
jection out of the path of the fingerf2. Should there be no weft 

it and, therefore, no operation of the feeler te s, the 
finger f2 will engage the projection and move lever o horizontally 
until the arm g occupies the position indicated by the dotted line. 
The shaft d also os an arm A2, which carries at its lower end 
Sealed _— will operate the knock-off motion of the loom. 





Cc. Shaw, and F. Pont 





on it a shaft Al provided with a series of eccentrics : 


110,287. efract, Huddersfield. 
Loom Pickers. (4 Figs.) March 12, 1917.—This invention 
relates to loom pickers of the type in which blocks of buffalo 


also countersunk to a suitable depth to form a pocket d. The 
metal body a is bored out at a; for about two-thirds of its depth 
or width to truly receive the picker spindle ¢, the deed og 


Fig 2. 











portion of said picker being bored out to a large diameter to 
form a part of the ketd. Into the ket d is tightly inserted 
a block of buffalo hide. In the opposite end of the picker, in a 
position to be in alignment with the shuttle, an opening e of 
suitable capacity and depth, is formed, into which is inserted 
a block of buffalo hide, to.receive the. blows of the shuttle, the 
inner end of the opening e terminating in a bore el of suitable 
diameter, which will admit of the insertion of an instrument to 
dislodge by force the block of hide from the opening e when it 
is worn, and allow of its reversal in the said opening to present 
a fresh wearing surface, or of the insertion of a fresh block of hide 
(Accepted October 24, 1917.) 


110,139. Barber and Colman, Limited, and T. E. 
Bin; » Manchester. Warp-Uniting and Drawing-in 
Ma - (3 Figs.) A t 2, 1917.—This invention 
to warp uniting, warp drawing-in and like machines. The warp 
threads a, in sheet form, are clamped to the up T part of the 
machine between the flannel or other covered roller b (extending 
across the machine) and the rubber or like facing material ¢ on 
the angle bracket d, and at the lower part of the machine, are 
held by the warp beam (not shown), which is supported in the 
machine in any ordinary manner. The thread selecting, separat- 
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ing and threading means are mounted upon the carriage ¢, which 
is traversed by suitable means across the machine and across the 
warp threads a. beg id carr’ is provided the yarn 
tensioning disc f, which is free to rotate upon its spindle and, as 
the carriage is trave , is forced against the threads at a point 
to one side of the disc so that the threads rotate the disc, which 
then defiects them around its circumference as shown by the dots 
in Fig. 2. Additional tension is thereby placed upon the threads 
about to be operated upon, which facilitates the action of the 
selecting — g and also prevents or minimises “ bunching” 
of the threads. (Sealed.) 


MISCELLANEOUS. 


110,022. Sunbeam Motor Car Company, ed, and 
L. Coatalen, Wolverhampton. Oil Filters. (2 Figs.) 
October 5, 1916.—This invention provides a simple, easily- 
removable oil filter for use on internal-combustion engines, which 
will deal with the oil just before it reaches the bearings. The 
main oil pipe A is cast in the wall B of the branch chamber and 
the branc pipe C, which may be a drilled passage, communicates 
with this, off from the main pipe at approximately a 
right angle the: . Opposite the branch C is an aperture D, 
into which screws a plug E, and to the plug is attached a tube 
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F with a closed end, partly of filtering material or 
at its right-hand part, which projects into the branch 
constructed that the oil has to through the fil 
filter tube or in the ai oun = ith the 

r or ug E, ring W 
and by this means be oil enters the fiver tube at the 
compelled to pass out th the filtering mate: 
to the branch. In this case is 
which is easily removable by unscrewing the 
also .fiow diametrically across or round the tu 





down the main to the other branches. (Sealed. 





